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Helodrilus foetidus 


15 

Liranaca .. 

296 

Hcmidactylus platyurus 

79 

acuminata 

275, 295 

Henia 


.. 263 

acuminata patiila 

274, 276, 295 

He ter o mar th ana 


110 

* acuminata pscudohorac 274, 276, 

Hippeutis .. 


275, 298 


295, 296 

sp. 


274, 276, 298 

f decussatula 

274, 276, 277, 296 

Hislopia lacustris 


269, 281 

horao .. 

295, 296 

Hologagrclla 


110, 146 

luteola.. 

275, 295 

reticulata 


146 

luteola australis 

274, 276, 295 

Homaloptera 


186, 187, 188 

luteola siamensis .. 

295 

Homalopteridao 


165, 186 

Limnoeidao 

274, 295 

Hydrilla 


19 

Limnius 

256 

Hylobates hoolock 


1 

Limnodrilus 

225, 227, 228 

Hypophlhalmus Taakree 

178 

socialis 

228 

Hypsobia .. 


8, 11, 12, 102 

sp. 

227 

Hysibunus 


110, 151 

Linotenia maritima 

266 

fuscus 


151 

Litkothamnia 

303 

scaber 


151 

Lophopodella carteri .. 

209, 271 

vigilans 


.. 158 

Lumbricida© 

15 

I 


Lycastis 

264, 265, 267 

Indoplanorbis exustus 

274, 275, 276, 297 

M 


* * Indost omida© 


166, 169, 219, 220 



flndostomus 

. , 

.. 220 

Macrognatkus armatus 

.. 213 

t paradoxus 1G2, 

166, 

169, 170, 220, 221 

Macrones aor 

178 




cavasius 

179 


E 


Dayi 

180 




gulio . . 

179 

Kalicepbalus 

• # 

89 

leu cophasis 

179 

fbengalenais 

• • 

.. 87, 89 

pulchcr 

180 

indicus 

• • 

89 

Maoronoides 

.. 180 

philodryadus 

• * 

89 

Macropteronotus Magur 

171 
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Page. 



Pa^e. 

Maindronia gracilis 


.. 133 

j: Melanopula 


109, 130 

rubra .. 

• • 

.. 135 

t biceps 


.. 130 

Malabaria .. 

• • 

.. 15, 73 

Motadentobunus 


.. 109 

f biprostata 

• • 

15, 73, 74 

Metagagrella 


109, 131 

paludicola 

• • 

.. 73, 73 

biseriata 


131, 132 

Marphysa .. 

■ « 

264, 265 

minax 


.. 131 

Marthana ,. 

• • 

109, 127 

nigra .. 


131, 132 

cornifer 

• • 

127 

pustulata 


.. 131 

Marthanella 

« • 

110, 141 

silvestrii 


131, 132 

ferruginea 

• * 

141 

sordidata 


.. 131 

MastacemboUdae 

• • 

166, 213 

Metamarthana 


.. 110 

Mastacembelus 

• « 

169 

Metaverpulus 


111, 155 

armatus 

162, 163, 

166, 169, 213 

hirsutua 


.. 155 

caudiocellatus 

• • 

169 

Metazaleptus 


111, 155 

oatesii 

• # 

.. 169 

hirsutus 


.. 155 

Mecistocephalus 

• ft 

.. 267 

Microrasbora 


169/ 

Megalophrys major 

ft • 

79 

erythroraicron 


.. 169 

Megascolecidae 

• ft 

15, 51* 230 

rubescens 


169 

Megascolecinae 

• • 

51, 230 

J Mixophilus 

ft ft 

.. 263 

Megascolex 

• • 

15, 62, 66, 71 

t indicus 

263, 

264, 265, 266, 267 

auriculata 

• ft 

15, 64, 66 

Mol a Atkinsonii 


.. 195 

t avicula 

ft ft 

.. 15, 66 

Moniligaster 


44 

eunephros 

• ft 

15 

deshayesi 


16, 16, 44, 46 

insignia 


15 

porrieri 


15 

konkanensis 


15 

Moniligastridao 


15, 44, 228 

| kumiliensis 


.. 15, 70 

t MonUothrips 


93 

mauritii 


63 

f kempi 


94 

t peermadensis 


.. 15,68 

Monopterus albus 

162, 

163, 164, 168, 171 

* polytheca uniquus 

.. 15, 71 

javanensis 


.. 171 

polytheca zonatus 

72 

Mureana alba 


.. 171 

pumilio 

ft ft 

15 

Mya 


.. 104 

ratus .. 

ft ft 

.. 16, 68 

Myriapoda 


.. 263 

sylvicola 


71 

Mysorella .. 


101, 102, 103, 104 

sylvicola marianae 

71 




travancorensis 

• • 

15, 16, 64 


N 


travancorensis ghatensis 

64 




* travancorensis proboscidea 15, 62, 

Naididae .. 

ft ft 

16, 19, 29 



63 

Naidium 

• ft 

. 21, 29 

trivandranus 


.. 15, 68 

breviseta 


21, 23, 24 

vilpattiensis 


71 

f menoni 


21, 23, 24 

willeyi 


66 

trivandranuin 

m # 

27 

zygochaetus 


66 

Nais 


.. 19, 38 

Megascolides 


.. 15, 54 

communis punjabensis .. 21 

•j- chengannures 


15, 64, 55 

pectinata 


19, 20 

pilatus 


56 

pectinata inequalis 

.. 20, 21 

Megathripinae 


.. 100 

Nandidae 


165, 211 

Melania 


.. 7, 101 

Nassopsis 


7 

scabra 


.. 287 

Nemacheilus cincticauda 

.. 326 

iuberculata 


287 

Nomaehilus 161, 

311, 312, 313, 314, 315, 

Melania ( Plotia) scabra 

.. 287 



316, 317 

Melaniidao 

. 

7, 274, 286 

t acuticephalus 

312, 315, 328, 330 

Melanoides 101, 

102, 103, 

104, 286, 287 

blythii 

• • 

314, 327 

scabra.. 

274, 

276, 276, 287 

botia 

314, 

315, 316, 318,319 

tubereulatus 

274, 

275, 276, 287 

brevis. 

312, 314, 315, 319, 320 

Melanopa .. 


109, 114 

brunncanus 

314, 316, 324, 325, 333, 

atrata 


115,116 



334 

t diluta 


115,116 

cincticauda 

312, 314, 316, 326, 327, 

fragilis 


114, 116 



328 

hansenii 


116 

evozardi 


312 

hirta .. 


114, 116 

guttatus 


.. 312 

matherania 


.. 115 

kessleri 

ft • 

.. 313 

plebeja 


.. 115 

multifasciatus 

ft • 

.. 314 

scabra •« 


.. 115 

t paucifasciatus 

315, 330, 331, 332 

transversalis 


114,117 

pavonaceous 

ft ft 

.. 316 

tristis .. 


115,116 

peguensis 


314, 315, 320, 321 

nnicolor 


116, 117 

f raoe 

312, 314, 316, 332, 333 

varians 


115 

f rivulicola 

314, 

315, 324, 325, 334 

ynennanensis 


115, 116 

rubidipinnis 


314, 315, 316, 317 
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Neraachilua rupicola 
savona 
semizonalct 
f sbanensis 
eikmaienaia 
subfuscus 
zonalternans 
NeogagreUa 
t barneai 
} Nilgirisia 
t gravelyi 
Notopteridae 
Nolopterus Kapiral 
notopterus 


Page. 
.. 314 

314, 326, 327, 328 

3)6, 317, 318 
314, 315, 322, 323 

314.315, 324 

314.316, 319 

110, 143 
.. 143 

110, 146 

147 
166, 209 
.. 209 

162, 163, 165, 169, 
209, 210 
15, 66, 66, 230 
.. 232 

226, 230, 231, 232 
69 

15, 60, 61 
.. 232 

. 15, 68, 59 

16 


Notoscolex.. .. 15, 66, 66, 230 

birmanicus .. .. 232 

t cboprai 226, 230, 231, 232 

gravelyi .. .. 69 

t minimus .. 15,60,61 

oneili .. .. .. 232 

t peermadensis .. 15, 58, 59 

ponmudianus .. .. 16 

stewarti .. .. 232 

atriatus .. .. 232 

tenmalai .. .. 15, 57 

* tenmalai ghatensis .. 16, 56 

tenmalai karakulamensis .. 57 

t travancorensis .. .. 16, 69 

Jfuria alia .. .. .. 202 

danrica .. .. 202 

danrica alia .. .. 202 


Occipitodontus 
Ocnerodrilinae 
Oonerodrilu8 
occidentalis 
Octochaetus aitkeni 
pittnyi 
Oligoohaeta 
Olyra 

Oncobunus galeatus 
Oncopodidae 
Ophicephalidae 
Opbicephalus gachua 

baroourt- butleri .. 
mamlius 162, 
punctatus 
siameneis 

striatua 162, 

Ophiocephalus gachua .. 
lata .« .. 

marginatua 
marulius 
punctatus 
atriatus 
tvrahl .. 

Opsariu^ gultatus 
Orcotoc os 
aeneipennia 
andamanarnm 
andamanioos 
angusticinctus 
annandalei 
apicaba 


89 

.. 72 

72 

.. 16, 72 
16 
16 

13, 63, 225 
.. 172 

.. 112 
.. 107 

166, 214 

162, 163, 164, 166, 

169, 216 
.. 169 

163, 166, 169, 214 
162, 166, 169, 216 

.. 169 


163, 166, 


169, 214 
.. 216 
.. 216 
.. 215 

.. 214 

.. 216 
214, 215 
.. 214 

.. 205 

244, 247 
. 248 

. 248 

. 248 

. 248 

. 248 

. 248 


Orectochilus birmanicua 248 
eameroni 
cardiophorus 
cardiophorus peguensia 
eardoni 
castctsi 
cavernicola 
ceylonicus 
choprai 
coimbatorensis 
cordatua 
coronatus 
corpulentus 
cribratellus 

cribratellus metallescens 

cuneatus 

cylindricus 

desgodinsi 

deagodinai assamensia 
dilatatus 

discifer .. 245 

fairmairei 

figuratus .. 

fletcheri 243, 244, 

fraternus 

gangeticus 

gravelyi 

haemorrhous 242, 244 

indicus 

intermedius 

kempi 

limbatns .. 243,244 

lucidua 

marginipennia 

marginipennia anguatilimbua 

metallicus 

murinus 

neglectus 

oblongiusculus 

oblongiosculus feai 

oblongiusculus parkeri 


Page. 
248, 261, 262 
.. 248 


.. 248 

lsis .. 248 

248 
.. 248 

.. 248 

.. 248 

248 
.. 248 

.. 248 

.. 248 

.. 248 

.. 248 

cens .. 248 

249 
243, 249 
.. 249 

is .. 249 

249 

246, 246, 249 
.. 249 

.. 249 

243, 244, 246, 249 
.. 249 

.. 249 

244 

242, 244, 246, 249 
246, 249 
.. 249 

.. 249 


243,244, 


productus 

punctilabris 

punctulatus 

ritsemai 

rivularis 

soalaria parvulug 

semivestitua 

•fsimilis 

ap. 

ep. dist. 

apiniger 

sublineatua 

sulcipennia 

tomcntoaua 

trianguliger 

villosovittatus 

j-volubilia 

wehnckei 

Osteobrama Alfrediana 
Belangeri 
cotis .. 

Feae .. 


JPalnielia .. 

tvirididorsata •« 


246,246, 


, 246,249 
. 249 

. 249 

. 249 

. 249 

249 
. 249 

. 249 

. 249 

. 249 

247,249 
. 249 

. 249 

246, 249 
. 249 

. 249 

246, 249 
249, 261 
.. 245 

248, 249 

.. 252 

249, 261 

.. 249 

.. 249 

.. 249 

249 
249, 252 
. 249 

203 
. 204 

. 203 

. 205 


109, 128 
« 128 
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Page. 

Palpatores .. •. 107 

Paludestrina .. 8,11,12,102,103 

Paludomus 7, 8, 11, 12, 101, 102,103, 104, 
273,275,277, 286, 287, 288, 290, 293 
andersoniana peguensis nana 292, 293 
tcrassicallosa 274, 276, 288, 289, 291, 

292 

j'kamaingia .. 274, 276, 290 

nana .. 290, 292, 293 

tparvula .. 293, 294 

regulata 274, 275, 276, 277, 288, 293, 

294 


.. 294 

7, 8, 10 
97 

110, 141 
.. 141 

275,282,285,286 
274, 276, 285 
.. 110 
.. 248 

164, 216, 217 
163,166,217, 218 
273, 274 


sulcata minor 
tanschaurica 
Pandanus .. 

Paradentobunus 

aureomaculatus 
Parafossarulus 
fsulcatus 
Paragagrella 
Paragyrinus arrowi 
J Parasphacr ichthys 
focellatus 
Pectinibranchiata 
Pelitnus 
Perea scandens 
Percidae .. 

Perichaeta campanulata 
Perilampus aequipinnalus 
guttalus 
laubuca 
striatus 

Perionyx oxcavatus 
Phalangiidae 
Phalangiinao 
Phalangodidae 
Pheretima .. 

*andersoni clioprai 
anomala 

. *anomala centralis 225, 226, 234, 235, 

237 


107 

. 216 
165, 210 
237 
. 205 

208 
208 

. 206 
. 238 

. 107 

108,159 
107 
72, 232 
232, 234 
225, 234, 236 


anomala insolita 
bicincta 
©longata 
houlleti 
insolita 
lignicola 
peguana 
planata 
speiseri 
taprobanae 
travancoronsis 
trivandranus 
Phloeothripidae 
Phloeothripinae 
Phylactolaemata 
Pila 

theobaldi 
Pimelodus aor 
bagarius 
cavasius 
conta .. 
gulio .. 
khongla 
Vacha 

Planorbidae 
Planorbis rotula 
velijer 


.. 236 

15 
237 
.. 237 

225, 236 
.. 238 

.. 238 

.. 238 

236 
15, 72 
15 
15 


98 

98 

.. 270 

282 

274, 275, 276, 282 

178 

.. 181 
.. 179 

.. 186 

179 
186 
175 

274, 296 
297 
.. 297 


Planorbis velijer ciliata. 

Planorbis (Gyranlus) liratus 
Planorbis (Nautilina) rotula 
Platycara nasuta 

Plumatella (Afrindella) tanganyikae 


Plutellus 

timidus 

fvariabilis 

Pogonocfiarax 

Polychaeta 

Polyzoa 

Pontodrilus 

bermudensis 
Pristina • • •« 

aequiseta 
longiseta typica 
proboscidea paraguayonsis 
Prodentobunus 
JProjectothrips 
fpruthi 
Protococcus 
Psephenidae 
Psephenoides 
gahani 
Psephonus 
lecontei 

Pseudeutropius longimanus 
taakree 
Pterocera 
Pulmonata.. 

Puniins modestus 
stigma 


15 


15 


Page. 

297 

298 
297 
187 
269, 
270 

15, 61 
15, 63 
, 61, 62 
202 
19 
269 
63 
44, 53 
24, 29 

25 
24 

26 
109 

95 

96 
72 

253 

253, 254, 255, 256 
266, 266 
254, 256 
.. 257 

.. 178 

163, 164, 178 
12 

273, 274 
202 

.. 202 


R 


Rana afghana .. .. 78 

alticola ,. 78 

cyanophlyctis .. .. 77 

hascheana .. 77, 78 

latopalmata .. .. 78 

limborgi .. 77, 78 

liranocharis .. 77 

livida .. .. .. 78 

macrognathus .. .. 77 

Basbora Buchanani .. 203 

dandia .. .. 203 

danieonius 161, 162, 163, 164, 165, 

169 

rasbora 161, 164, 166, 169, 203 
Rhizotrochus .. 302 

Rissoidac .. 274, 282 

liohitu gonius .. .. 193 

Rolitee . .. .. 204 

alfrcdiana 162, 165, 169, 203, 204, 

205 

belangori 162,165,169, 204 

colio Alfretliana .. .. 203 


foao 161, 163, 165, 169, 204, 205 


S 

Saccobranohus fossilis 161, 162, 164, 168 

174,175 

aingio .. .. .. 174 

Sarasima .. ..110 
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Sataria 

109, 112 

fcoronata 

.. 113 

maculata 

112, 113 

unicolor 

113 

Sawbwa resplendens .. 

168, 169 

Scotomenia 

109, 127 

cetrata 

.. 127 

Segmentina calathus ., 

274, 275, 276, 298 

Selenothrips rubrocinctus 

98 

Silurichihys Berdmorei 

17 

SUuridae 

164, 171 

Silurus atiu 

.. 175 

latrachus 

171 

cocbincbinensis 161, 

163, 164, 168, 
171, 172 

fossilis 

.. 174 

pabda .. 

177 

pabo .. 

.. 177 

singio 

174 

Slavina appcndiculata 

30 

Smiliogaster Belangeri .. 

.. 204 

Solenichthycs 

169, 219 

Solenostomidae 

219, 220 

Sphaerichthys 

164, 217 

Spirurata .. 

92 

Spongilla carteri 

19 

JStephensonia 

.. 27, 29 

trivandrana 

.. 27, 28 

Strandia .. 

109, 132 

|atra .. 

132, 134 

faurantiaca 

108, 132, 133 

bicolor 

132, 135 

biseriata 

132, 135 

ceylonensis 

132, 135 

gracilis 

132, 133 

•fkanaria 

132,134 

maindroni 

132, 133 

rubra 

132,135 

similis 

132, 133 

triangularis 

132,133 

Streptopharagus 

.. 1,3 

armatus 

.. 2, 3 

baylisi 

3 

intermcdiua 

3 

fmagnus 

1, 2, 3, 4 

numidicus 

3 

pigmentatua 

.. 3,4 

eudanensis 

3 

Strongylata 

92 

Succinea daucina 

.. 299 

godivariana 

.. 299 

gra velyi 

276, 299 

gravolyi dcccanensis 

274, 276, 299 

Succineidae 

274,299 

Syleus 

109, 111, 114 

niger .. 

.. 114 

Symbranchidae 

164, 170 

Syngagrella 

110 

Syngnatbidae 

166, 219, 220, 222 

Systenocentrus 

109, 112 

galeatus 

112 

quinquedentatus .. 

112 

Systomus sophore 

202 

T 

Taeniothrips 

95, 96, 97 

flavidulus 

.. 95 



Page. 

Taeniothrips lefroyi 

95 

longistylus 

95 

Terebrantia 

93 

Tetraceratobunus 

1J0, 151 

lineatus 

151 

Tetraodon cutcutia 162, 163, 

166, 169, 223 

Tetraodontidae 

166, 223 

Tetrodon cutcutia 

.. 223 

Thalassema 

259, 261 

j-bombayensia 

259, 261 

branchiorhynchus.. 

.. 261 

formosulum 

261 

formulosum 

.. 261 

gangetica 

.. 261 

hornelli 

.. 261 

microrhynchus 

.. 261 

Babinum 

261 

Thripmae 

93 

Thrips florum 

98 

pallidulus 

98 

fsetosus 

97 

Thysanoptera 

93 

Tiara ( Plotia } scabra .. 

287 

Tiaridae 

7, 274, 286 

Trichochaeta hesperidum 

63 

Trichogaster fasciatus 162, 163, 166, 169, 

216 

Trichopodus colisa 

.. 216 

Trocbospongilla latouchiana 

.. 269 

Tubificidae 

43, 226 

Tubulifera 

98 

Turritella .. 

12 

u 

Unibranchapertura Cuchia 

170 

V 

Vcrpulus .. 

110, 150 

marginatus 

150 

spumatus 

.. 150 

Vivipara bengalensis .. 

.. 278 

sumatrensis 

.. 281 

Viviparidao 

274, 277 

Viviparus .. 

.. 277 

bongalenaia 274, 275, 276, 278, 280 

281 

bongalensis dobaris 

274, 276, 278 

crassa 

.. 282 

■findawgyiensis 269,274, 

276,277. 279, 
281 

w 

Wallago attu .. 161, 164, 168, 176 

Mutieri 

175 

WoodwardioJIa 

.. 15, 53 

babli .. 

54 

fkayankulatnenais 

15, 53, 67 

X 

Xenentodon canoila .. 162, 163, 165, 210 
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% Zeleptanus 
t gravelyi 
Zaleptus 

biseriatua 

caeruleus 

cinctus 

festiyua 

fuscus 


Page, t 

Zaleptus hirsutus 
findicus 
minutus 
111, 153 spinosus 

.. 153 splendens 

110, 147 subcupreus 

147, 148 sulphurous 

148 thorellii 

147, 149 unicolor 

147, 148 viridis 

. 151 Zamenis mucosus 


Page, 
.. 165 

147, 149 
162 

.. 148 

148, 149 
148, 149 
108, 148 

147, 148 

148, 149 
148, 150 
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Abderhalden, E.—Handbuch der biologischen 
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Lief. 280-307 ; Urban & Schwarzenberg ; Wien & 
Berlin; 1929. 


Anonymous. —Opinions rendered by the International Commission on 
Zoological nomenclature. Smith. Misc. Coll. Vol. 73, 
No. 5, 28 pp. (1928). 

Anson, B. J.—The comparative Anatomy of the lips and labial villi 
of Vertebrates. Journ. Morph. Physiol. XLVII, pp. 
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Eggert, B.—Der Hermaphroditismus der Tiere. I. Beitrag zur Inter- 
sexuaiitat der»Anuren. Zeits. Wiss. Zool. CXXXIII, 
pp. 563-585 (1929). 

Ellenberger, W. and Baum, H.—Handbuch der vergleichenden 
Anatomie der Haustiere. 16. Auflage. Berlin, 1926. 
Fleischmann, A.—Einfiihrung in die Tierkunde. Jena, 1928. 

Fox, H. M.—Zoological Results of the Cambridge Expedition to the 
Suez Canal, 1924. Summary of Results. Trans. 
Zool. Soc. London XXII, pp. 843-865 (1929). 

Fries, C.—Neovitalismus in der Zoologie. Zool. Am. LXXTX, pp. 
257-259 (1928). 

Gatenby, J. B.—Study of Golgi Apparatus and Vacuolar System of 
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A NEW SPECIES OF THE NEMATODE GENUS STREPTOPHARA- 

GUS. 


By P. A. Maplestone, D.S.O ., 31.B., Ch.B ., D.T.31. 

{From the Hookworm Research Laboratory, School of Tropical 31edicinc 

and Hygiene , Calcutta.) 

The worms about to be described were obtained in large numbers 
from the stomach and intestines of a small gibbon monkey (Hylobates 
hoolock), that died in the Calcutta Zoo. 

The worms are pearly white and semitransparent and the oesoph¬ 
agus, which is deep brown in colour, can be easily seen with the naked 
eye. They are slightly more attenuated anteriorly than posteriorly. 
There are distinct transverse striations on the cuticle, and lateral flanges 
are absent. The cephalic cuticle presents ad asymmetrical expansion, 
and the cervical papillae are correspondingly asymmetrically placed, 
the more anterior one being about opposite the junction of the pharynx 
with the oesophagus, and the more posterior one behind the nerve ring. 



Text-fiq. 1 . —Slrcptopharagus magnus , n. sp. a. Anterior end, end-on view. b. An- 
terior end, dorso-ventral view. c. Anterior end, lateral view. 

The mouth is roughly hexagonal in shape (fig. lu), with its greatest 
diameter dorso-ventral, and it is bordered by two lateral lips ; each lip 
bears three papillae, sub-dorsal, lateral and sub-ventral. On each side 
of the mouth there are three teeth with single cusps directed inwards ; 
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they arise from just within the anterior end of the chitinous pharynx, 
and they are separated dorsally and ventrally by a notch in the chiti¬ 
nous mouth opening. The worms differ in this respect from S. armatus , 
which has small teeth in these situations. The pharynx is thick-walled, 
and it has fine transverse striations throughout its length ; a little behind 
the middle of its length it has the characteristic half spiral turn (figs. 16 
and lc). The anterior opening of the pharynx is somewhat wider than 
the lumen of the pharynx itself; this increase in diameter is brought 
about by two “ terraces,” which encircle its opening, and which in op¬ 
tical section have the appearance of two right-angled steps (figs. 16 
and lc). The oesophagus is composed of two distinct portions ; an ante¬ 
rior short muscular portion, which is dumb-bell-shaped owing to anterior 
and posterior expansions with a constriction about its middle ; and a 
longer posterior glandular portion, which gradually enlarges from before 
backwards. It joins the intestine by a rounded end, which has no trace 
of bulbar enlargement. 



Text-fig. 2. —Streptopharagus magnus, n. sp. a. Tail of male, lateral view. b. Tail 
of male, semi-lateral view. The caudal ala on the right side is rolled 
inwards and looks narrower than the ala on the left. 



Male.— The males are from 45 mm. to 55 mm. in length, and 0-093 
mm. in greatest diameter, and they terminate in two or three spiral 
twists. The tail ends in a cuticular point, and there are broad sy mm etrical 
caudal alae, marked on their ventral surfaces with interrupted longi¬ 
tudinal striations (figs. 2a and 26). The alae are supported by five pairs 
of typically drumstick-shaped pedunculated papillae. One pair of papil¬ 
lae is situated about half-way between the tip of the tail and the cloaca, 
two pairs are just in front of the cloaca, and two more pairs are further 
forward. No small papillae could be made out near the tip of the tail. 
There are two thin spicules of unequal length, which end in a sharp 
point, and the gubernaculum is asymmetrical, having the longer arm 
on the side corresponding with the longer spicule (fig. 26). 

Female. The females are from 70 mm. to 95 mm. in length with a 
maximum thickness of 1-35 mm. The tail is straight and it ends in a 
short cuticular point (fig. 3). The cuticle extends inwards from the 
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anus forming a funnel-shaped rectum about 0*3 mm. in length ; it is 
fluted at its junction with the gut, and in optical section it presents a 
striking appearance, as at first sight the thick diverging walls look like 
two spicules (fig. 3). Just behind the anus there is a strong fan-shaped 
transverse muscle whose state of contraction probably accounts for the 
different appearances of this area seen in different specimens. 


lnvm 


Text fig. 3. —Tails of two females of Streptopharagus magnus showing different appear¬ 
ance of the post anal portions of the worms. 

The vulva is small and inconspicuous, and it opens about 20 mm. 
from the anterior end of the worm ; in some specimens two small papillae 
could be made out, situated one behind the other a short distance in 
front of the opening. The vagina is not markedly muscular, and it is 
3 mm. to 4 mm. in length ; it pursues a posterior course and terminates 
by dividing into two uterine tubes, which at first both run posteriorly, 
but one branch eventually turns forwards and ends in an ovary a little 
behind the middle of the oesophagus, and the other branch continues 

its posterior course to end in its ovary behind 
the anus. The two uterine branches are wide 
simple tubes closely packed with eggs. The 
o-oimna. eggs have thick, smooth shells, they are oval 
in shape and have a slight thickening encir¬ 
cling each pole, which gives them a slightly 
_ quadrangular appearance in optical section. 

T %l^agufmIgfusX 3 % Pi0 ' The y are 36 ' 40 t X in leD S th and 20 ' 22 ^ in 

breadth, and they contain embryos (fig. 4). 

According to Baylis (1923) there are four species in the Genus Strep¬ 
topharagus, viz., S. armatus Blanc, 1912, S. pigmentatus (Linstow, 1897). 
S. numidicus Seurat, 1917, and S. sudanensis Baylis, 1923. 1 

From the table of dimensions of these different species given by Baylis 
(1923), it is obvious that the worm under discussion is quite distinct 

— " — 1 ■ - ’ ■ — 1 1 — - i ^ 

1 Ortlepp (1925) in a review of the genus has created two additional species, S. in¬ 
ter medius and S. baylisi ; these are however quite distinct from S. magnus. 
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from all but S. pigmentatus, and if due allowance is made for the larger 
size of the females in the writer’s material the difference between these 
two worms is so slight as to be practically negligible. There are other 
points of difference than that of size, however, which it is considered 
justify the erection of a new species under the name Streptopharagus 
magnus. 

In Linstow (1897) the figure of the anterior end of the worm shows 
it to be thickly stippled with pigment, whereas the present species is 
quite free from such dots, being of exceptional whiteness and trans¬ 
parency. The same drawing of Linstow shows the cephalic expansion 
to be symmetrical, whereas the same structure in S. magnus is distinctly 
asymmetrical. Linstow states that the male “ bursa 55 of S. pigmen- 
tatus is asymmetrical whereas in S. magnus the alae are of the same size. 
In the female, Linstow says the vagina is very muscular, and he shows no 
cuticular point at the end of the tail in S. pigmentatus, while in S. magnus 
the vagina is a rather delicate tube, and there is a short point composed 
only of cuticle at the end of the tail, in both sexes. Other less striking 
differences are the considerable coarser transverse striations in S. magnus , 
and the relatively greater length of the oesophagus in this species. 

The measurements of S. magnus are given below, and so as to make 
them readily comparable with the other species of the genus, the same 
headings as those given by Baylis (1923) are made use of. 



Male. 

Femaler 

Length (maximum) 

55 

95 

Thickness (maximum) 

0-93 

1-35 

Tail, length 

049 

0-90 

Distance from ant. end to end of oesophagus 

8-10 

11-12 

„ „ „ „ „ ant. div. of oesophagus 

0-90 

1-35 

„ „ „ >, » nerve ring 

0-65 

0-90 

„ „ „ „ „ excretory pore 

• • 

1-0 

„ „ „ end of pharynx 

0-33 

0-49 

Cuticular striations, distanco apart 

0-018 

0-20 

Spicules, length 

L. 5-0 

R. 0-76 


Accessory piece, length 

0-004 

• • 

Vulva, distance from anterior end 

Vulva divides total length in proportion of (roughly) 

Ova, measurements 


20-0 

4 : 15 
rSQ—i0\x 

S x 

120— 22[X 


(All measurements except those of the ova are in millimetres.) 


Type-specimens of Streptopharagus magnus , n. sp. have been placed 
in the Indian Museum, Calcutta. 
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THE STOMACH OF PALUDOMUS TANSCHAURICA (GMELIN). 

By R. V Seshaiya, Mahant's High School ’, Tirupati. 

This paper deals with the structure of the stomach and the style 
sac in Paludomus tanschaurica (Gmelin) 1 , and I give below the results 
of my investigations. I have also added a few comparative notes on the 
forms in which the structure has been investigated by previous authors. 
My best thanks are due to Dr. H. S. Rao of the Zoological Survey of 
India, Calcutta, for the correct identification of the species, and to Lt.- 
Col. R. B. Seymour Sewell, Dr. Baini Prashad and Dr. F. H. Gravely 
for suggestions and criticisms. Lt.-Col. Sewell was also kind enough 
to draw my attention to some of the papers cited in the list of references. 

In recent years several papers have appeared on the crystalline 
style, and the associated structures of Gastropods, and lists of the genera, 
whieh have a crystalline style, have been published by Robson (11) 
and Mackintosh (5), but neither of the authors mention Paludomus 
Swainson in their lists. In the family Melaniidae (=Tiaridae), to which 
Paludomus belongs, a crystalline style has been recorded in the genera 
Melania ,' Bythoceras and Nassopsis. Mackintosh in the paper cited 
published a figure of the stomach of Melania , and stated that the condi¬ 
tion is typical and that the crystalline style is lodged in the anterior 
chamber of the stomach, but gave no details of the structure. Moore (6) 
had earlier made passing reference to the stomachs of Bythoceras and 
Nassopsis, but he also did not deal with the anatomy in detail. 

In describing the structure of the Stomach of Paludomus it will be 
useful to indicate the general course of the alimentary canal. The 
oesophagus is a narrow tube, about 15 mm. in length ; it runs in a fairly 
straight line, and, passing ventral to the stomach, opens into it on the 
ventral surface slightly to the left of the middle line. The intestine, after 
leaving the stomach, forms a loop over the anterior part of the stomach, 
and then passes towards the posterior portion where it turns round to 
be continued into the mantle cavity. It thus forms a double ( CD-shaped) 
curve, and the anterior portion of the stomach lies under the first part 
of the curve. The liver or the hepatopancreas does not extend to the 
dorsal surface of the stomach, but lies below the stomach and along its 
right, left and posterior margins. 

Externally the stomach is marked off by a slight constriction into an 
anterior and a posterior portion. It is about 10 mm. long, and its poste¬ 
rior portion, which is slightly the longer of the two, is about 5-5 mm. long. 
The oesophageal opening into the stomach has already been mentioned ; 
the openings of the ducts of the hepatopancreas are two in number and 
are on the ventral surface in close apposition near the oesophageal opening. 
The intestine starts from the junction of the anterior and posterior cham¬ 
bers of the stomach, more towards the dorsal surface. 


1 For the synonymy of the species see Preston, H. B.— Faun. Brit. Iml. Freshw 
Moll., p. 47 (1915). 
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The anterior chamber of the stomach is thimble-shaped, and its 
walls, owing to a thick investment of connective tissue on the exterior, 
are fairly thick except in the region of the termination of the style sac. 
This chamber lodges the crystalline style and may, therefore, be termed 
the style sac. The style sac is thus only a diverticulum of the stomach 
proper, and the termination of the style lying inside it can be distinguish¬ 
ed externally as a translucent area on the stomach wall. The cavity 
of the anterior chamber, which is roughly of the shape of the contained 
style, is club-shaped. The inner surface is brownish, shining, and ap¬ 
pears smooth to the naked eye. The style sac opens by a circular opening 
into the stomach proper, and this opening bears on the pyloric side 
two projections lying almost opposite one another. Between the pro¬ 
jections is a transverse slit, which connects the pyloric portion of the 
stomach with the opening of the style sac, but there is no well developed 
pylorus lying alongside the style sac in Paludomus. The connection 
between the pylorus and the style sac is thus confined to the region of the 
opening of the style sac and does not extend along the whole length of the 
latter, as has been described by Robson in Ilypsobia (10) and Paludes- 
trina (11). On the pyloric side running along the whole length of the 
style sac is a ciliated groove which is in communication with the cavity 
of the sac throughout its entire length. It opens posteriorly along with 
the opening of the style sac and forms the slit-like connection between 
the opening of the sac and the pyloric region of the posterior chamber 
of the stomach. Comparing this condition with the forms in which the 
pylorus and the style sac are in communication for a considerable distance, 



.post. st. 
cent. 


irit. 


Text-fig. 1.—The stomach of Paludomus tanschavrica dissected out and viewed from 
the ventral surface, b. o., openings of the hepatopancreatic ducts; 
cent ., central portion of the dorsal wall; int., intestine ; oe., oesophagus ; 
post, st.; posterior chamber of the stomach ; st. s., style sac. 


the groove is to be considered as a result of the separation of the style 
sac from the intestine. Anteriorly the groove turns to the anterior 
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wall of the style sac where it is in communication with a transluscent, 
•circular area in which the anterior end of the style appears to be held. 

The style is flexible and club-shaped, about 4-5 mm. long. It is 
thicker at its anterior end, and tapers towards the posterior which is 
directed into the gastric portion of the stomach. It is usually of a dis¬ 
tinct brownish colour, but is often much paler. The structure of the 
style is the same as in other Gastropods. 

The posterior chamber of the stomach forms the gastric portion 
proper, and is, as noted above, slightly longer than the anterior chamber. 
It bears on its right margin a lateral protuberance, while its dorsal wall 
on the inner surface has 40-50 ridges, which for the most part run trans¬ 
versely. The central part of the ventral wall has a number of 
conspicuous folds which may be designated as the gastric folds. The 
folds are three in number, an inner, an outer, and a less prominent 
lateral fold. The central or inner fold is broader and rounded in its poste¬ 
rior portion and tapering in the anterior portion. The outer fold is 
much narrower than the inner fold, and runs as a ridge round the inner 
fold along the left, posteriorly and partly on the right side. Between 
these folds runs a gutter-like structure, while a shallow groove lies along 
the right margin of the inner fold. As a result of these folds the cavity 
of the posterior portion of this chamber becomes much less deep than 
that of the anterior part. The lateral fold runs along the left margin 
of the ventral wall of the posterior chamber, and near its anterior end 
is bent in a V-shaped manner. The V-shaped bend of the marginal 
fold is directed inwards and comes to lie a little below the openings of 
the oesophagus and the ducts of the hepatopancreas, which on opening 
the stomach are seen to lie near the commencement of the gutter between 
the inner and the outer folds. The gutter thus forms a continuation of 
the oesophageal cavity, but its epithelial lining is of a different type 
from that of the oesophagus. The function of these folds appears to help 
in the thorough mixing up of the contents of the gastric chamber. In 
transverse sections of the posterior chamber the food contents are found 
lying between the inner and the outer folds, and in the living aninal 
these appear to be worked into the gutter by the cilia of the epithelium 
lining the folds. The openings of the oesophagus and the ducts of the 
hepatopancreas are, as has been noted already, in close proximity, and the 
food material and the secretions from the hepatopancreas are apparently 
mixed up and directed into the gutter by the cilia mentioned above. 
Similarly the marginal fold appears to prevent the food from passing 
•directly into the anterior portion of the stomach. From the gutter the 
food is later passed into the anterior end of the stomach where it is sub¬ 
jected to the action of the free end of the crystalline style. 

In the lower portion of the central gastric fold the epithelium of the 
stomach develops a cuticular investment which forms the “ gastric 
shield.” This shield, on dissection, is found to lie on the ventral wall 
•of the stomach in contact with the lower portion of the inner gastric 
fold, and appears as a glassy, transparent structure of the consistency 
of cartilage. It is about 1*5 mm. long and 0-5 mm. broad, and extends 
to nearly the opening of the style sac. Viewed from above it appears 
concave and fits in between the right margin of the stomach and the lower 
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portion of the inner gastric fold ; it does not extend to the dorsal wall. 
Lying between the inner gastric fold and the margin of the ventral wall 
of the stomach it forms a trough-like cavity into which the free end of 
the style can be worked. In favourable sections I have observed the head 
of the style surrounded by gastric contents lying against the gastric 
shield. 



Text-fig. 2.—A figure of the dissected stomach of Palndoinus tanschaurica. The 
style sac is not shown, b.o., openings of the hepatopancreatic ducts ; 
c., cuticular region of the dorsal wall; c.f., central fold; c. g., ciliated 
groove gr 1 .. gutter between the folds ; gr. 2., shallow groove in the 
central fold ; g.s., gastric shield ; m.f., marginal fold; oe. o., 
oesophageal opening; o.f., outer fold; post. st. posterior chamber 
of the stomach ; r., ridges on the inner surface of the dorsal wall ; si., 
slit of communication between the openings of the style sac and the 
pylorus; v. /., Y-shaped bend of the marginal fold. 


Histology .—The wall of the stomach is lined by ciliated epithelium. 
The ciliated epithelial lining in the region of the folds is placed over 
specially raised areas, and is w'ell developed with large cilia projecting 
into the cavity of the stomach. Towards the anterior end the central 
fold becomes narrower, and acquires a thick, cuticular lining which is 
continued along the right margin and forms the gastric shield. The 
cells underlying the cuticular investment are devoid of cilia. The re¬ 
gion opposite that of the gastric shield is also covered with a cuticular 
lining, but this is not so thick as that of the gastric shield ; it extends 
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over the major portion of the lower part of the posterior chamber. Ex¬ 
cept in the cuticular region the dorsal inner surface of the stomach 
shows ridges, running transversely for the most part. In longitudinal 
sections these ridges are seen as folds, each of which is roughly conical 
with a rounded apex. The epithelial cells covering the folds are ciliated, 
but the cilia are not so numerous as those on the gastric folds described 
already. Similar folds are present in the regions of the openings of the 
oesophagus and the ducts of the hepatopancreas. 

The entire stomach is lined by ciliated epithelial cells except in the 
region of the gastric shield and the cuticular investment described above. 
The cells of the gastric folds are narrow, columnar cells with well de¬ 
veloped cilia, and are densely crowded. The cilia are less than a quarter 
of the length of the cells, and do not form an even coating as in the case 
of the style sac epithelium. 

The region of the openings of the oesophageal and hepatopancreatic 
ducts is, as noted already, characterised by the presence of conical 
folds. The cells forming these folds are large and possess prominent, 
oval nuclei. The cells are broader than those of the general epitheb'al 
covering and have fewer cilia. The function of these folds appears to 
be glandular as some of the cells are filled with a clear secretion. 

The cells underlying the gastric shield are devoid of cilia, and ap¬ 
parently secrete the gastric shield. The shield, when viewed in sections, 
shows faint striations corresponding to the outlines of the cells under¬ 
lying it. The cells on the right side of the gastric shield are narrow, 
columnar and devoid of cilia, and have a cuticular covering. The cells 
further have a characteristic black pigment similar to the one noticed 
by Robson (11) in the case of Paludestrina. 

Ciliated cells are also present on the projections bounding the region 
of communication between the pylorus and the style sac. The epithe¬ 
lium of the style sac consists of columnar cells of strikingly uniform 
size and shape. ''The cells are longer than broad, and each cell has a 
single nucleus. Mackintosh (5) mentions two in the case of Crepidula. 
The cytoplasm in the upper portion of the cells is densely granulated. 
The cilia on the surface form a uniform coating along the entire inner 
surface of the style sac, and all the cilia are of the same length, being 
about one-third the length of the cells themselves. 

General. —The chief feature of the stomach of Paludomus is the nature 
of the connection between the pyloric region of the stomach and the 
style sac. A slit-like connection between the pylorus and the style sac 
has been described by Robson in Hypsobia (10) and Paludestrina (11). 
In Paludestrina there is a well developed pylorus from the anterior 
extremity of which the intestine is given oft’, while the opening of the 
style sac lies parallel to it and in the same plane. Further the style 
sac and the pylorus are in communication by a “ narrow slit extending 
down the whole of their length.” In Paludomus on the other hand a 
well developed pylorus is absent, and the slit-like communication is 
confined only to the region of the opening of the style sac, which in this 
case is reduced to a transverse slit. The separation between the pyloric 
and caecal elements of the stomach in Paludomus is much greater than in 
Paludestrina. 
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In genera like Turritella and Pterocera the style sac is separated from 
the intestine, while in Fissurella and Cyclostoma a style is found in the 
intestine itself. Forms like Hypsobia and Paludestrina are intermediate 
between these two types as there is a separate communication between 
the style sac and the pylorus. The condition in Paludomus appears 
to be more specialised than in Paludestrina as there is almost a complete 
separation between the style sac and the intestine. The course of evolu¬ 
tion appears to be one of progressive separation between the style 
sac and the pylorus from one of primitive union, and Paludomus appears 
to supply the last link in the series. The transverse slit-like communi¬ 
cation between the style sac and the pylorus in Paludomus is merely 
the termination of the ciliated groove, and this may be taken as an 
additional argument for the hypothesis that the ciliated groove is the 
result of the separation between the intestine and the style sac. 


Literature. 

1. Bregenzer, A. Anatomie und Histologie von Bythinella dtmlceri. 

Zool. Jahrb. (.Anat .), XXXIX, pp. 237-292, pi. xvi (1915). 

2. Digby, L. On the Structure and Affinities of Tanganyika Gastropods 

Chytra and Limnotrochus. Journ. Linn. Soc. (Zool.), XXVIII, 
pp. 434-442, pis. xxxviii-xl (1902). 

3. Edmundson, C. H. The reformation of the crystalline style in Mya 

arenaria after extraction. Journ. Exper. Zool. XXX, pp. 259- 
292 (1920). 

4. Ghosh, E. Taxonomic Studies on the soft parts of the Solenidae. 

Rec. Ind. Mus. XIX, pp. 47-48, pis. ii, iii (1920). 

5. Mackintosh, N. A. The Crystalline Style in Gastropods. Quart. 

Journ. Microsc. Sci. (n. s.) LXIX, pp. 318-342, pis. xx, xxi 
(1925). 

6. Moore, J. E. S. The anatomy of the Typhobias, with a description 

of the new genus Bathanalia. Quart. Journ. Microsc. Sci., (n. s.) 
XLI, pp. 181-204, pis. xi-xiv (1898). 

7. Nelson, T. C. On the origin, nature and function of the crystalline 

style of Lamellibranchs. Journ. Morphol. XXXI, pj>. 53-111 
(1918). 

8. Pelseneer, P. Mollusca in Treatise on Zoology edited by Ray Lankester 

(London, 1906). 

9. Randles, W. B. Some observations on the Anatomy and Affinities 

of the Trochidae. Quart. Journ. Microsc. Sci. (n. s.) XLVIII, 
pp. 33-78, pis. iv-vi (1904). 

10. Robson, G. C. On the Anatomy and Affinities of Hypsobia noso- 

phora. Ann. Mag. Nat. Hist. (9th ser.) VIII, pp. 401-413 
(1921). 

11. Robson, G. C. On the Anatomy and Affinities of Paludestina ven- 

trosa. Quart. Journ. Microsc. Sci. (n. s.) LXVI, pp. 159-185 
(1922). 

12. Robson, G. C. On the Style-sac and Intestine in Gastropoda and 

Lamellibranchia. Proc. Malacol. Soc. London , XV, pp. 41-46 
(1922). 



AN ACCOUNT OF THE OLIGOCHAETA OF TRAVANCORE 


By K. S. Padmanabha Aiyer, M.A. 

(Plates I-Y). 

CONTENTS. 

Pm 

Introduction • • • * . • 14 

Family Aeolosomatidae. 

Genus Aeolosoma. 

Aeolosoma travancorense Aiyer . . . . ♦ 16 

Family Naididae. 

Genus Nais. 

Nais pectinata Steph. 19 

Nais pectinata var. inequalis Steph. . 21 

Nais communis var. punjabensis Steph. 21 

Genus Naidium . 

Naidium menoni , sp. nov. 21 

Naidium breviseta, Bourne 23 

Genus Pristina . 

Pristina lonqiseia Ehrb. f. typica 24 

Pristina aequiseta A. G. Bourne 25 

Pristina proboscidea var. paraquayensis Mich. 26 

Genus Stephensonia y gen. nov. 

Stephensonia trivandrana 9 nom. nov. 27 

Genus Branchiodrilus . 

Branchiodrilus menoni Steph. 29 

Genus Slavina . 

Slavina appendiculata (Udek.) 30 

Genus Dero. 

Dero zeylanica Steph. 30 

Dero limosa Leidy 33 

Dero austrina Steph. 34 

Dero pectinata , sp. nov. 36 

Dero palmata, sp. nov. 39 

Dero niveum , sp. nov. 40 

Genus Aulophorus. 

Aulophorus furcatus (Oken) 43 

Aulophorus michaelseni Steph. 43 

Family Tubificidae. 

Genus Aulodrilus. 

Aulodrilus irivandranus Aiyer 43 

Family Enchytraeidae. 

Genus Enchytracus . 

Enchytraeus barkudensis Steph. 44 

Family Moniligastridae. 

Genus Moniligaster. 

Moniligaster deshayesi E. Perr. 44 

[ 13 ] 



14 


Records of the Indian Museum. [ Voi. XXXI, 


Page. 


Genus Drawida . 

Drawida barwelli var. impertusa Steph. 47 

Drawida ghatensis Mich. 48 

Drawida pellucida (Bourne) f. typica 48 

Drawida travancorensis Mich. 49 

Drawida circumpapillatus, sp. nov, 50 

Family Megascolecidae. 

Genus Plutellus . 

Plutellus variabilis , sp. nov. 51 

Genus Ponfodrilus. 

Pontodrilus bermudensis Bedd. 53 

Genus Woodwardiella. 

Woodwardiella kayankulamensis , sp. nov. 53 

Genus Megascolides. 

Megascolides chenganmires y sp. nov. 54 

Genus Notoscolex. 

Notoscolex tenmalai var. ghatensis , nov. 56 

Notoscolex tenmalai var. karaknlamensis Steph. 57 

Notoscolex peermadensis , sp. nov. 58 

Notoscolex travancorensis, sp. nov. 59 

Notoscolex minimus, sp. nov. 60 

Genus Megascolex. 

Megascolex travancorensis var. prohoscidea , nov. 62 

Megascolex auriculata, sp. nov. 64 

Megascolex avicula , sp. nov. 66 

Megascolex ratus Cogn. 68 

Megascolex trivandranus Steph. 68 

Megascolex peermadensis , sp. nov. 68 

Megascolex kumiliensis , sp. nov. 70 

Megascolex polytheca var. uniquus , nov. (?) 71 


Genus Pheretima. 

Pheretima taprobanae Bedd. 
Sub-family Ocnerodrilinae. 

Genus Ocnerodrilus. 

Ocnerodrilus occidentalis Eisen 
Genus Malabaria. 

Malabaria biprostata, sp. nov. 
References to Literature 


Introduction. 

The present paper 1 is the result of my investigation of the material 
collected by me from several parts of Travancore mainly during 1926-27. 
The most favourable time of the year for making collections of earth¬ 
worms in this part of the country is immediately after the South-West 
and the North-East monsoons, i.e., during July-August and November- 
December respectively. Consequently it was not possible to visit more 
localities than the few that I did. Nevertheless, judging from the new 
forms encountered, the results are encouraging and indicate forcibly 
the fact that, though a large number of forms have already been recorded 


1 Thesis accepted for the degree of Poctor of Science of the University of Madras, 
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from this part of India, our knowledge of the Oligochaete fauna of this 
interesting region is still far from complete. 

The first account of Oligochaetes from Travancore is by Miss S. M. 
Fedarb in 1897 (7). Practically very little was known till the publica¬ 
tion of the valuable papers by Dr. Michaelsen in 1910 and 1913 (9, 10). 
Dr. Stephenson has since described several forms from this region from 
material sent to him by the authorities of the Indian Museum at Calcutta, 
and by the Zoological Survey of India, and a complete account of forms 
up to 1923 was published in that author’s volume on Oligochaeta in the 
“ Fauna of British India ” (20). 

Among the points of interest in the aquatic oligochaetes dealt with in 
the present paper may be mentioned the discovery of a new genus of 
Naididae and the discovery of diffuse production of sexual cells in Aeolo- 
soma travancorense Aiyer. 

Our present knowledge of the terrestrial oligochaetes of Travancore 
extends to 49 species as follows :— 


(Species marked by asterisks have been recorded by the writer.) 


Fam. Moniligastridae. 

Moniligaster deshayesi E. Perr. 

„ perrieri Mich. 

Drawida barwelli Bedd. 

* „ „ var. impertusa Steph. 

„ ghatensis Mich. 

„ pellucida var. pallida Mich. 

* „ „ f. typica Bourne. 

„ travancorensis Mich. 

,, schunkari Mich. 

* ,, circumpapillatus, sp, nov. 

Fam. Megascoleeidae. 

Plutellus timidus Cogn. 

* ,, variabilis, sp. nov. 

* Pontodrilus bermudensis Bedd. 

* Woodivardiella kayankulamensis, sp. nov. 
*~Megascolides chengannures, sp. nov. 
Noioscolex ponmudianus Mich. 

,, tenmalai Mich. 

* „ „ var. ghatensis , nov. 

* ,, peermadensis, sp. nov. 

* „ travancorensis , sp. nov. 

* ,, minimus, sp. nov. 

Megascolex eunephros Cogn. 

„ insignis Mich. 

„ konkanensis Fedarb. 

„ pumilio Steph. 


Megascolex ratus Cogn. 

„ travancorensis Mich. 

* „ var. proboscidean 

nov. 

„ trivandranus Steph. 

* „ auriculata, sp. nov. 

* „ avicula, sp. nov. 

* „ peermadensis, sp. nov. 

* „ kumiliensis, sp. nov. 

* „ polytheca var. uniquus, nov. 

Pheretima bicincta (E. Perr.) 

„ travancorensis (Fedarb). 

,, trivandranus Steph. 

* „ taprobane Bedd. 

Octochaetus aitkeni (Fedarb). 

„ pittnyi Mich. 

Dichogaster a {finis Mich. 

„ bolaui Mich. 

,, malayana Horst. 

„ travancorensis Fedarb. 

Ocnerodrilus occidentalis Fisen. 

* Malabaria biprostata , sp. nov. 

Eudrilus eugeniae Kinb. 
dordiodrilus travancorensis Mich. 

Fam. Lumbricidae 

Glyphidrilus annandalei Midi. 

Ilelodrilus foetid us Steph. 


As a result of the present investigation the genera Woodivardiella, 
Megascolides, and the recently discovered Ocnerodrilid genus Malabaria 
are now known to be represented in this region each by a new species. 
Three new species and a new variety of Notoscolex were found, while 
of Megascolex, which is already well represented, 4 new species and 2 
new varieties are described. Plutellus and Drawida each gain a new 
species. It is also interesting to note that Pheretima taprobane, widely 
known from other parts of the world including Ceylon, is now recorded 
from India for the first time. 

Among the structural peculiarities noted in the specimens of the 
present collection special mention may be made of the retractile proboscis 

.» 2 
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in a variety of Megascolex travancorensis and the glands in connection with 
the vas deferens in Moniligaster deshayesi. 

I wish to take this opportunity to express my deep gratitude to Dr. J. 
Stephenson of the University of Edinburgh for the very kind and most 
helpful suggestions he has so generously given me from time to time 
during the progress of this work. I have also to thank Dr. W Michaelsen 
of Hamburg and Dr. E. Piguet of Geneva for their kindness in sending 
me some of their valuable monographs. 


Family Aeolosomattdae. 

Genus Aeolosoma Ehrbg. 

Aeolosoma travancorense Aiyer. 

(Plate I, fig. 1.) 

This minute worm described by me in 1926 (2) from specimens ob¬ 
tained from a tank in Trivandrum has since been found to occur in tanks 
at Chirayinkil and Nagercoil. The specimens from the two latter locali¬ 
ties were found living in minute tubes curved like the arc of a circle. 
The tube is made of a thin layer of mucus to which the worm’s excreta 
and debris are attached. 

In most of the present specimens, there are, scattered on the body, 
especially towards the hinder part, a small number of colourless oil 
globules. 

Sexual reproduction .—A number of sexual specimens were obtained 
from the sample of mud from Nagercoil in May, 1927. These were 
subjected to careful examination under the microscope. No specimen 
was sectioned since even the fully mature worms were transparent 
enough to allow the internal organs to be studied. Before dealing with 
the reproduction in this species I shall quote below from Beddard’s 
monograph what is already known about the genital organs of this 
genus :— 

“ D’Udekkum, Maggi and Stoic appear to have investigated the same 
species, viz., A. hemprichi and A. quaternarium. The testis is median 
and unpaired and lies in the fifth segment ; the ovary occupies a cor¬ 
responding position in the sixth segment. There are no sperm ducts ; 
the nephridia, particularly those of the sixth segment, which is slightly 
different in structure from the rest, serving as conduits of the sperm. 
The ova, which are few and large and apparently undergo amoeboid 
movements, escape by a large pore on the ventral surface of the sixth 
segment. The spermathecae are small oval sacs, one to three pairs 
occupying segments III-V. At the epoch of sexual maturity a clitellum 
is formed, which is figured by Stoic as limited to segments Y-VII; it is 
only developed on the ventral side of the body.” 

Clitellum. —The first point that is worthy of note in connection with 
sexual reproduction in the present species is he entire absence of a 
clitellum. 
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Male cells .—In mature individuals large numbers of sperm morulae 
and clusters of ripe spermatozoa are present throughout the body cavity 
and float about freely in it. In specimens less advanced in sexual 
maturity sperm morulae occur mostly in the intestinal region, though a 
few are seen floating about in the oesophageal region. In maturing 
individuals undergoing fission at the same time (several of the sexual 
specimens examined were also dividing asexually) morulae are seen 
mostly in the posterior individual. 

Careful examination of a number of specimens convinced me of the 
absence of a testis. The presence of morulae in large numbers in the 
intestinal region of maturing individuals led me to look for male cells in 
the coelomic epithelium of this region. Several days were spent in the 
search for specimens showing the production of male cells. Four such 
individuals were at last found from which the following facts were made 
out. Three of the specimens were single individuals and one was just 
preparing to divide by fission. 

The contractile dorsal blood vessel, which in the oesophageal region 
is only as wide as the oesophagus, is in the intestinal region wider than 
the gut. Under pressure of the cover slip and especially during the con¬ 
traction of the body the vessel looks very much wider than the intestine. 
The wall of this vessel is composed of long, extremely thin, fusiform 
cells which appear as little thickenings here and there in the otherwise 
uniformly thin wall. In the four specimens referred to above the wall 
of the dorsal blood vessel had produced in the intestinal region behind 
the stomach a number of conspicuous oval or rounded finely granulated 
uninucleated cells (Plate I, fig. 1). Such cells were also present but much 
less abundantly in the wall of the dorsal vessel in the oesophageal region. 
These are the spermatogonia or male cells. While a few male cells were 
seen floating in the body cavity, a large number of them, together 
with the early morula stage, were attached to the wall of the blood¬ 
vessel. It appears, therefore, that the spermatagonia become multi- 
nucleate prior to detachment from the wall of the vessel and that the few 
male cells found in the body cavity are the ones torn forcibly from it 
by the pressure of the cover slip as water is drained off from beneath it. 
A few free morulae were present in the body cavity in these specimens 
but very few or no fully-developed spermatozoa. The production of 
male cells was not observed in any other part of the body. 

A sperm sac is absent. This is in correlation with the absence of 
septa and the diffuse production of male cells. 

There are no special ducts for the passage of the sperms to the out¬ 
side. The spermatozoa probably escajje by means of the nephridia 
but I did not notice any actually passing through them. 

Ovary and ova .—I did not notice an ovary in any of the numerous 
specimens examined. In fully mature individuals there is a single large 
ovum (text-fig. la) filled with spherical yolk granules on the ventral side 
of the stomach in segment Y The ovum extends from the setal level of 
segment Y, to the setal zone of segment VI and in one specimen measured 
180[X long and 54p, wide. There is a clear circular yolk-free space in 
the centre which is occupied by the large rounded nucleus with a distinct 
nucleolus. Attached to the anterior end of the large ovum is a cell much 
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smaller in size and free from yolk granules. In half mature individuals 
Wo translucent (groundglass-like) cells are seen one behind the other 
on the ventral side of the stomach in segment V. Each of these is about 



Text - Fig. 1.— Acolosoma iravancorense : a., ovum with accessory cell; 6., Ciliate 

parasite x ca. 350 ; c. 9 the same showing mcganucleus, x ca. 350. 

the same size as the anterior cell referred to above. These two cells 
can be nothing else than oocytes. In all probability only two oocytes 
are produced, the hinder one developing into the ovum and the anterior 
one remaining as an “ accessory,” “ nutritive ” or “ nurse ” cell. 

Oviducts are not present and the escape of the large ovum to the 
outside must be by the rupture of the body wall. No pores were noticed 
on the ventral side of segment V or VI. 

Spermathecae are not present. 

The points observed may be summarised as follows :— 

T. A clitellum is not developed. 

2. There is no testis. Male cells are produced from the wall of the 

dorsal blood vessel. There is no sperm sac. The morulae 
develop in the body cavity. There are no special genital 
ducts for the escape of the spermatozoa. 

3. Ova are produced from the ventral body wall in segment V 

There are no oviducts. 

4. Spermathecae are absent. 

This species presents important differences from the two species 
A. hemprichi and A. quaternarimn whose reproductive organs have so far 
been investigated. The absence of a clitellum and localised male gonads 
and the absence of spermathecae are undoubtedly important differences 
in the species of a genus and perhaps of sufficient importance as to 
justify its splitting into subgenera, but nothing definite can be said on 
this point till the sexual organs of the other Indian species of the 
genus have been worked out. A. kashyapi and A. hengalense are both 
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common in Travancore and [when sexual specimens of these become 
available they will be studied and described. 

Stephenson (19) has previously described a similar kind of diffuse 
production of male cells in Chattogaster orientalis. At the end of his 
paper Stephenson remarks, “ that this condition, which is not unlike 
that of the Polycbaeta, represents a regression, and not the persistence 
of a primitive state, may be taken as certain.” This may be true of the 
genus Chaetogaster whose ectoparasitic and commensal habits have 
brought on numerous modifications in its body structure. On the other 
hand in Aeolosoma the condition can be regarded only as the persistence 
of a primitive state. 

Parasites. —An astomatous ciliate parasite (text-fig. 16, c) allied to 
Anoplophrya was present in the stomach of several individuals, as many 
as seven occurring in the stomach of a single specimen. The parasite is 
ovoid in shape and 200-225(1 in length. The cilia are arranged in longi¬ 
tudinal rows. The long meganucleus extends from one end of the body 
to the other. Reproduction is by multiple fission, the posterior part 
of the body dividing transversely into 3, 4 or sometimes 5 oval indi¬ 
viduals, all of which remain attached to the parent for some time in a 
chain. Micronuclei and contractile vacuoles are apparently absent. 

Family Naididae. 

Genus Nais Miill. em. Yejd. 

Nais pectinata Steph. 

Kottayam, 20th Apv\l 1927. Numerous specimens. 

The species was first described in 1910 by Stephenson (16) from 
specimens obtained from Spongilla carteri taken at Bheemanagar, Tra¬ 
vancore. The present specimens were attached to Hydrilla and other 
aquatic plants. 

External characters. —The worm is of a pale whitish colour and is 
4-6 mm. in length during life. The number of segments varies within 
wide limits. In the longest specimen examined 65 segments were counted, 
while the smallest specimen had 24 segments. 

The number of ventral setae in a bundle varies from 3 to 7, 5 being 
regularly the number in segments II to Y; Stephenson gives 3 as the 
number in his examples. 

The dorsal bundles usually consist of one hair and one needle, but 
bundles composed of one hair and two needles and rarely two hairs and 
two needles also occur. The distal fourth of the needle seta (text-fig. 
2 a) is slightly sickle-shaped and an indistinct nodulus is present at the 
end of the straight portion of the shaft. Four intermediate prongs are 
present between the two outer prongs (text-fig. 2 6). 

The lengths of the setae in a few segments are given in the 
following table. (The measurements noted are in microns.) 

No. of segments II III IV V VI VIII XIII XXIII 


Needles . . 57 54 62 58 

Hair setae . . 180 180 220 200 

Ventral crotohets 65 62 62 60 58 58 52 58 
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Internal anatomy .—There is no stomach dilatation. Coelomic 
corpuscles are numerous and are I Opt in diameter. The first nephridium 
is in segment VII. 



Text-fig. 2. — Nais pectinala : ci,, dorsal needle, x ca. 1790 ; b , distal end of dorsal 
needle, more magnified ; c., penial seta, X ca . 1800 ; d., distal end of penial seta, 
more magnified ; e., tip of dorsal needle of Nais pectinaia var. inequalis , x ca. 3000. 

The dorsal vessel is attached to the alimentary canal along its left 
side as far as segment VI in which it crosses over to the dorsal side of 
the oesophagus. It then runs straight forwards and gives off four pairs 
of transverse commissures in segments V-II. The commissures in 
segment II are the stoutest and are given off immediately behind the 
brain. In front of the brain the dorsal vessel divides into two branches, 
a right and a left, which run backwards along the sides of the pharynx 
and unite below it in segment II, at the level of the ventral setae, to form 
the ventral vessel. A short vessel on each side connects each of the 
first pair of transverse commissures in segment II with the corresponding 
branch of the dorsal vessel in front. 

The brain is deeply indented both in front and behind. 

Sexual reproduction. Sexual individuals were obtained in fairly 
large numbers. The clitellum extends over ^V-4VII-VII-|VIII (=2-3 
segments). The spermathecae are long cylindrical sacs in segment V 
and the single sperm sac extends backwards to segment XII. 

As the worm becomes sexually mature the dorsal setae of segments 
VI and VII are lost. The penial setae are the modified ventral setae of 
segment VI, 4-5 per bundle. Each penial seta (text-fig. 2 c, d) is 68p, 
long (never longer) with a blunt, slightly curved, tip. The tip is not 
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usually bifid, but sometimes a very minute indistinct prong, representing 
the outer prong, is present. 

In fully mature individuals the alimentary canal degenerates into a 
narrow cord in front of segment XIV 


Nais pectinata var. inequalis Steph. 

Specimens of this worm were fairly abundant in a tank in Trivandrum in July, 
1926. 

The only point on which I wish to add a note is the dorsal needle. 
The needle seta is 72(x long and has a very faint nodulus, distal to the 
middle of the shaft, beyond which is a slight sickle-shaped curve. The 
prong on the convex side of the curve is only half as long, and less than 
half as thick, as the inner prong. These two prongs could only be 
made out with the high power objective. On using the oil immersion 
lens it was seen that a webbing (text-fig. 2 e) connects the two outer 
prongs and is itself supported by two or three intermediate teeth which 
are of the same length as the prong on the convex side of the curve. 
The webbing is easily overlooked, as it is not visible when the outer 
prongs are focussed. 


Nais communis Piguet var. punjabensis Steph. 
A tank at Nagercoil, 1st June 1927. Numerous specimens. 


Genus Naidium 0. Schm. 

Naidium menoni , 1 sp. nov. 

Specimens of this worm weie obtained from a tank at Chirayinkil in October, 1026 
and later from a lank in Trivandium in June, 1927 along with Naidium breoiseta . 

The worm is smaller in size than N. breviseta; single individuals 
measuring 5 mm. in length when living and chains of two individuals 
about 7 mm. The movement of the worm resembles that of N. bre¬ 
viseta. The number of segments in single individuals or chains may 
vary between 32 and 50. 

The prostomium is slightly longer than broad and has a more or less 
rounded anterior margin. Sensory hairs are absent. 

The ventral setae begin in segment II and consist of ordinary bifid 
crotchets. The setae of segment II and sometimes of II and III are 
shorter than those of succeeding segments. In the setae of the anterior 
segments (text-fig. 3 a) the outer prong is slightly longer than the 
inner but the prongs are equal from segment X backwards (text-fig. 
3 6). As is clear from the table of measurements below the nodulus is 
at the middle of the shaft in the setae of segment II, slightly distal to 


1 Named after my old teacher, Professor K. It. Menon of the presidency College, 
Madras. 
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the middle of the shaft in segment III, and distinctly distal from 
segment IY backwards. 


No. of segments. 

II 

HI 

IV 

VII 

XXV 111 


Distal : proximal. 

20 : 20 
20 : 25 
20 : 30 
20 : 30 
18 30 


The number per bundle is usually 5 in the anterior segments and 4-2 
in the posterior segments. A single specimen was found with the follow¬ 
ing unusual numbers :— 

Seven per bundle in segment 11, 6 in III, bin IV-V, 6 in VI-VIII, 
5 in IX-XIV and 4-3 in the posterior segments. 

The dorsal setae, which begin in segment II, consist of one needle 
and one hair seta per bundle, rarely two needles and two hairs or one 
needle and two hairs. The distal half of the needle seta (text-fig. 3 c ) 
has a bayonet-shaped or sigmoid curve and the tip is single pointed. 
There is no nodulus. The hair is almost straight and without any orna¬ 
mentation. The needles and hairs of segments II and III are, like the 
ventral setae of these segments, shorter than those of the succeeding 
segments. The lengths (in microns) of the setae in three individuals are 
shown below :— 


Specimen 1. (Ohirayinkil)— 


No. of segments 

n 

111 

IV- 

V 

VI 

JX 

XXI 

Dorsal needles 

45 

54 

64-8 

72 

79 

75 

72 

Hair setae 

126 

170 

1800 

198 

198 

162 

130 

Ventral crotchets 

45 

50 

54 

54 

54 

54 

52 

Specimen 2. (Ohirayinkil)— 

No, of segments 

II 

III 

IV 

V 

VI 

IX 

XXI 

Dorsal needles 

39 

52 

74 

75 

72 

60 

58 

Hair setae 

92 

130 

144 

162 

162 

144 

126 

Ventral crotchets 

39 

45 

54 

54 

52 

46 

46 

Specimen 3. (Trivandrum)— 

No. of segments 

it 

111 


V 

VI 

IX 


Dorsal needles 

50 

03 

75 

72 

72 

75 


Hair setae 

126 

162 

198 

180 

226 

200 


Ventral crotchets 

50 

54 

54 

61 

61 

61 



Internal anatomy .—The pharynx is strongly ciliated and occupies 
segments II and III. The wall of the pharynx is attached to the body 
wall by means of muscle strands. The oesophagus extends through 
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segments IV-VI and dilates into the stomach whicli occupies segments 

VII and VIII. The stomachal dilatation is 
usually not so wide as the intestine behind and 
is, therefore, easily overlooked. The stomach is 
richly vascular and is covered with a thick layer 
of chloragogen cells. The inner lining of the 
stomach consists of a layer of finely granular 
gland cells, through which run narrow branching 
ducts. A short narrow ciliated portion connects 
the stomach with the wide intestine. 

Chloragogen cells begin in segment V There 
are three pairs of septal glands consisting of 
masses of clear glassy cells, in segments III, IV 
and V 

Coalomic corpuscles are numerous. As in 
N. breviseta, these bodies appear black when seen 
by transmitted light and whitish when seen by 
reflected light. An average sized corpuscle 
measures 15p, in diameter. 

The first nephridium is in segment IX. 

The dorsal vessel runs in close connection with 
the alimentary canal, lying on its ventral side a 
little to the left of the middle line. It passes 
q round the gut and comes to lie dorsally in segment 

VIII. There are three pairs of contractile 
vascular loops in segments V, VI and VII. The 
of ventral seta of dorsal vessel also gives off transverse commissures 
anterior region; b., ^ segments IV, III and II, the last pair (that in 

seta of posterior seg- II) arising immediately behind the bram. The 
meat ; c., dorsal needle vessel then runs forwards below the brain and 
I520 6gment V ’ X C<1% emer gi n g 011 if 115 anterior side divides into two 

branches (a right and a left), which pass 
ventrally and rim backwards internal to the lines of the ventral bundles 
of setae and unite in the middle line, at the level of the ventral setae of 
segment V, to form the ventral vessel. The vascular loops in segment V 
join the ventral vessel immediately behind its formation, while each of 
the transverse commissures in front joins the anterior ventral vessel 
of the same side. The ventral vessel is non-contractile and is not at¬ 
tached to the alimentary canal. 

The brain is widely indented both in front and behind. 

Asexual reproduction was noted in several individuals and q was 
found to vary between 22 and 24. In one specimen /) was 28. (Seven 
segments are always intercalated in the budding zone at the anterior end 
of the posterior individual. 


Naidium breviseta Bourne. 

The following notes may be added to supplement my account (1) 
of this species :— 

In the specimens obtained from Trivandrum in 1925 the prostomiuin 
is longer than broad with a blunt apex and is not drawn out into a 
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proboscis. The specimens collected later from Trivandrum, Kovilam and 
Chirayinkil possess a distinct mobile probescis as in the various species 
of the genus Pristina. 

I stated in my previous account that there is no stomach in this 
species. On examining the recently obtained specimens and com¬ 
paring these with the new species described in this paper, I find that this 
species also possesses a stomachal dilatation in segments VII and VIII. 

The dorsal vessel which occupies the same position as in N. menoni 
comes to lie dorsally in segment VII. There are three pairs of contrac¬ 
tile vascular loops in segments V-VII, and non-contractile (ot slightly 
contractile) transverse commissures in segments IV-II. The ventral 
vessel is formed at the level of the ventral setae of segment VI. The 
vascular loops in segment VI join the ventral vessel immediately 
behind its formation while each of the commissures in front joins the 
anterior ventral vessel of the corresponding side. 


Genus Pristina Ehrbg. 


Pristina longiseta Ehrb. f. typica. 


Trivandrum. August, 1924 and August, 1926. Numerous specimens* 


A 



b. 

Text-eicj . 4 .—Pridi na 

lonyiseta : portion oi 

hah' seta showing ser¬ 
rations, x ca. 3040 ; 6., 
penial seta, x ca. 1520. 


The serration of the hair setae (text-fig. 4 a) 
in the present specimens cannot be said to be 
slight. 

The penial setae (text-fig. 4 b) call for a 
brief notice. The ventral bundles of segment 
VI are modified as penial setae, 2 per bundle. 
Each seta is 72{jl in length with the proximal 
half more strongly curved than the distal. 
There is a faint nodulus a little distal to the 
middle of the shaft and the distal fourth of the 
seta is divided into two enormous prongs as 
in Naidium breviseta (vide Stephenson, 25). The 
prongs, which appear to be connected together 
by a thin membrane, diverge slightly and meet 
again at the tip. The resemblance of these 
setae to the penial setae of Naidium breviseta 
is so striking that it affords one more proof 
of the affinity between the two genera. 
Stephenson’s figure (20) of the penial seta of 
this species is different. I, therefore, forwarded 
my slide to him, and he kindly wrote to me 
confirming my determination of the species, 
and added that he must have overlooked the 
second prong when he examined the seta 
many years ago. As the seta lies on its side 
it is not easy to see the inner prong which is 
situated somewhat below the outer prong. 
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Pristina aequiseta A. G. Bourne. 

Vellayani lake. August, 1926. Numerous specimens. 

Trivandrum. September, 1926. Numerous specimens. 

Length of specimens 2-2*5 mm. 

In the present specimens the ventral setae of segment Y are the 
“ giant setae ” and not those of segment IV Suspecting that this form 
might be a variety of P. aequiseta , I referred the point to Dr. Stephenson 
who kindly informed me that “ Michaelsen in 1913 had worms from 
S. America which presented the enlarged ventral setae only in segment 
V, not in IV; so also Hempelmann in Germany in 1923.” 

The giant seta (text-fig. 5 a) is 63(Jl long, 
very much stouter than the ordinary crotchets 
and has a strong double curve. The nodulus 
is distal to the middle of the shaft (distal : 
proximal : : 15 : 20). The proximal prong 
which is stated by Bourne, Piguet, and others 
to be rudimentary has in the present specimens 
completely disappeared, and the seta ends in 
a simple point, the distal portion beyond the 
nodulus presenting an appearance not unlike 
that of the blade of a pruning knife. The 
number per bundle is usually one. The fol¬ 
lowing exceptional cases have been observed :— 
1. In one individual there were three 
setae in each bundle, one of which was 
modified as the giant seta, the other 
two being ordinary crotchets. In the 
giant seta of one side a minute 
rudimentary proximal prong was 

Text-fig. 5.— a., giant seta present, 

of Pristina aequiseta, x 2. In one specimen there were two giant 

Setae in 0ne bundIe aU<J 0ne in the 
proboscidea showing ser- other. 

rations, x ca. 3040. 3. In two specimens there were two giant 

setae in each bundle. 

The lengths of the setae in the present specimens are shown in the 
table below for comparison with those of the European specimens 
described by Piguet (11). 


No. of segments 

II 

III 

IV 

V 

VI 

IX 

Dorsal needles 

Hair setae 

91 

104 

32-5-35 

117 

130 

130 

135 

Ventral crotchets 

45 

32-5 

35 

63 

39 

39 

Piguet's specimens :— 

No. of segments 

II 

III 

IV 

V 

VI 

VIII 

Dorsal needles 

33 

43 

49 

50 

50 

54 

Hair setae 

121 

184 

180 

197 

230 

246 

Ventral crotchets 

62 

46 

62 

56 

54 

50 
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The alimentary canal has a covering of chloragogen cells which begin 
in segment VI. Coelomic corpuscles are present; each consisting of 
a round cell with granular protoplasm and a few oil-drop-like bodies in it. 
An average sized corpuscle is 9p. in diameter. 

There are two pairs of contractile vascular loops in segments VI and 
VII, those in VII being stouter. In addition to these there are trans¬ 
verse commissures in segments II-IV 

The brain is indented both in front and behind. 

The value of yj was 13 in five specimens, 14 in one and 15 in three. 


Pristina proboscidea var. paraguayensis Mich. 

Trivandrum. September, 1926. A few specimens. 

Length of single individuals 5 mm. 

Number of segments 23-46. 

The length of the proboscis (text-fig. 6) varies to some extent. The 
shortest proboscis was *27 mm. in length and the longest measured 
•46 mm., three times as long as the prostomium. 



Text-fig. 6 .—Pristiva proboscidea, anterior end of body. 


The ventral setae are bifid crotchets, 4-9 per bundle in the anterior 
segments. The setae of segment II are longer and stouter than the rest 
and have the nodulus exactly at the middle of the shaft. The number 
per bundle in the anterior segments of two specimens is shown below :— 

1. 5/IJ, 6/III, 5/IV, C/V-VI, 8/VII-XIII. 

2. 4/II, 7/III, 8/IV, 7/V-VIII, 8/IX-XT, 9/XII. 

The doTsal setae consist of two hairs and two or three simple pointed 
needles per bundle. 
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Lengths of setae in the anterior segments :— 


No. of segments 

ii 

III 

IV 

V 

XII 

Hair setae 

450 

180 

360 

380 

450 

Ventral crotchets 

90-108 

72-81 

72 

72 

72 


Hair setae measuring 620jji have been observed about the middle of 
the body. The serrations of the hair setae (text-fig. 5 b) are visible under 
the high power of the microscope. They are 6*5-9p, apart in the middle 
of the seta and vanish proximally but get closer and more distinct 
distally. 

There is a stomach in segment VIII. Chloragogen cells begin about 
the sixth segment. There are two pairs of contractile vascular loops 
in VI and VII, those in VII being stouter. Transverse commissural 
vessels are present in segments II-V The dorsal blood vessel is sometimes 
covered with a layer of chloragogen cells as far as segment VII. 

Asexual reproduction was noted in a few individuals and tj was 
found to vary between 19 and 24. 

Genus Stephensonia, gen. nov. 

Diagnosis .—Prostomium almost rounded. Ventral bundles of setae 
begin in II, consisting of bifid crotchets. Dorsal bundles begin in II, 
consisting of hair setae and simple pointed needles. Four segments 
only are intercalated in the budding zone at the anterior end of the 
posterior animal. Clitellum includes IV^-VIf (=2£). Testes in IV (?). 
Ovaries in V (?). Male funnel on anterior face of septum 4/5, vas 
deferens leading to a pear-shaped atrium in V Male pores in V 
Sperm sac single, formed from septum 4/5 extending into VI. Ovisac 
single, formed from septum 5/6 extending into VII. Spermathecae in 
IV Penial setae internal to the male aperture, 4-5 per bundle. 

Stephensonia trivandrana, nom. nov. 

(Plate I, figs. 2, 3 and 4.) 

The species was described by me under the name Naidintn (?) Irivandramim in the 
Ann. Mag. Nat. Hist., Ser. 9, Vol. XVIII, p. 139 (1926). 

Sexual reproduction .—Mud containing specimens of this worm was 
brought to the laboratory in November, 1925, and though it was being 
examined from time to time, sexual specimens were obtained from this 
culture only after a lapse of eight months, in June, 1926. It is also 
worthy of note that only eight specimens were obtained in all, although 
the mud in the basin had a very large number of asexually dividing in¬ 
dividuals. Four of the sexual specimens were examined entire under 
the microscope and three were sectioned. 

The clitellum is conspicuous during life by its thickness and whitish 
colour. It extends from the level of the setae of segment IV to the level 
of the setae of segment VI or gets slightly beyond it (=2|). The clitellum 
is covered by large transversely elongated cells filled with colourless oil-like 
droplets. These cells get easily separated from the bodjr wall by the 
pressure of the cover slip and assume a rounded shape. 
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The testes were not noticed either in the entire specimens or in the 
sections. They should presumably have been in segment IV in which 
the male funnels are seen. 

The sperm sac (Plate I, fig. 2) is single and occupies segment V, some¬ 
times extending into segment VI. It is a backward pouch of septum 4/5 
and contains morulae and other stages of developing sperms, besides 
sheaves of ripe spermatozoa. 

The male funnels (Plate I, fig. 2) are on the anterior face of septum 4/5 
and are distinctly funnel-shaped and ciliated. They are 27 (X long and 
18{jl wide at the mouth. Masses of ripe spermatozoa are seen at the 
entrance to the funnel. The vas deferens is 9(ji wide at its beginning 
behind septum 4/5. It passes downwards towards the body wall but in 
none of my serial sections could I trace the entrance of the vas deferens 
into the atrium ; it may possibly be at its upper pole. 

The atrium (Plate I, figs. 2 and 4) is an ovoid or pear-shaped sac in 
segment V, about 54p long, 36p wide at its broad ental end, and 27p, at 
its narrow ectal end. Its lumen is narrow and its wall consists of a 
single layer of finely granulated columnar cells with basal nucleus. The 
ectal end of the atrium appears to open directly to the outside without 
the intermediation of an ejaculatory duct. The male apertures (Plate I, 
fig. 3) are situated a little external to the ventral bundles of setae on a 
slight invagination of the body wall. The upper two-thirds of the 
atrium are covered by a mass of prostatic cells (Plate I, fig. 4). The 
prostatic cells are pear-shaped with their broad ends turned towards 
the body cavity and their narrow ends turned towards or attached to 
the atrium. The protoplasm is finely granulated and the rounded 
nuclei are situated in the broad portion distally to the centre. 



Text-fig. 7 ,—Stephensonia trivandrana : a., penial setae, x ca . 1250; £>., distal end of 
penial seta more magnified. 

The penial setae (text-fig. 7 a, b) are the modified ventral setae of 
segment V. There are four or five setae per bundle. Each seta is 81 g. 
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long with the nodulus distinctly distal. The shaft beyond the noduius 
has a slight sickle-shaped curve and the tip of the seta is divided into two 
blunt prongs. In living specimens the setae of a bundle are seen to 
converge distally so that the bundle presents an appearance not unlike 
a hollow cone. 

The ovaries have disappeared in all the specimens. They are doubt¬ 
less situated in segment V In one of the specimens examined entire 
under the microscope I noticed on one side in segment V a small cluster 
of granulated round cells attached to the posterior face of septum 4/5. 

1 suppose that this was the ovary of that side. 

The ovisac is single and extends through segment Y1 into segment 
VII. It is a backward pouch-of septum 5/6. The sac contains one large 
ovum only, composed of a large mass of small eosin-staining spherical 
yolk granules, or one such large ovum together with a few small ova at 
its hinder end. The yolk mass in one specimen was 315p. in length and 
112p, in width. 

The female efferent apparatus was not observed. 

The spermathecac are in segment IV. The ampulla is oval or spheri¬ 
cal in shape with the short duct distinctly marked off from it by a con¬ 
striction. The ampulla is 72(x long if oval, or 65[X in diameter if spheri¬ 
cal. The duct is 27p, in height and 21 (X in width. 

Remarks .—The sexual organs are situated in segments IV and Y, a 
fact which makes the position of this worm rather imique among the 
Naididae. It is now clear that this is not a species of Naidium under 
which it was provisionally placed by me in my original account (2). 
It differs markedly from Naidium^ the reproductive organs of which 
have been recently described by Stephenson (25). A new genus has, 
therefore* to be erected for the reception of this species and I propose to 
name this genus Steyhensonia. 

Stephenson (20) has stated that in Naididae “ there seems to be some 
connection between the position of the genital organs and the extent, 
of the budding zone. The testis and spermathecac are formed in the 
last segment which is derived from the budding zone.” In most genera 
of this family, the testes and spermathecae are situated in {ha fifth seg¬ 
ment, and five segments are produced in the budding zone. In Pristii o> 
seven segments are produced in the budding zone, and the testes are in 
the seventh segment. Naidium, whose sexual organs were not known 
at the time the Farm a volume was written, is now seen to confirm the 
relation referred to. The present genus, in which the sexual organs 
have “ jumped forward ” one segment, establishes beyond doubt the 
relation between the budding zone and the position of the sexual organs. 
As I have already stated in my previous accoimt (2) of this worm, four 
segments only are produced in the budding zone and testes and sper¬ 
mathecae are situated in the last segment derived from it. 

Genus Branchiodrilus Mich. 

Branchiodrilus menoni Steph. 

ISagercoil. From soft mud in au uld unused tank. April, 1927 Five specimens, 
two sexual. 


n 
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Slavina appendiculata (IJdek.). 

Nagercoil, from very soft mud in an old irrigation tank, 1927 A single 
specimen, not sexual. 

This species has hitherto been recorded in India from Calcutta* 
Lahore and the Andaman Islands. Its occurrence in the southernmost 
corner of India may be taken as an indication of its general distribution 
throughout the Indian area. 


Genus Dero Oken. 

Dero zeylanica Steph. 

Trivandrum. Collected on .several occasions. Numerous specimens. 

Nagercoil. April, 3927. Numerous specimens. 

Oliiravinkil. April, 1926. Numerous specimens. 

This is the first time that this species is recorded from India. It 
was first described in 1913 by Stephenson (15) from specimens sent to 
him by Dr. Annandale from Ceylon. Of the six species of Dero that are 
known to occur in Travancore, I find this to be the commonest. Many 
of the tanks from which mud was examined for aquatic oligochaetes 
contain large numbers of this species. 

The length of single individuals may reach up to 10 mm. and that of 
chains 14 mm. Number of segments 42-82, with always a few newly 
forming segments at the posterior end. The worm has a pale red colour 
with the branchial region at the posterior end rather whitish. When 
disturbed it swims like a Nais with an active serpentine movement. 
The worm does not generally live in tubes but specimens have often 
been found living within close fitting mucilaginous tubes to which sand 
particles and mud adhere. 

The dorsal setae begin in segment VI and consist of double-pronged 
needles and hair setae. In the anterior segments there are three, rarely 
four, hair setae and as many needles per bundle. The hair setae and 
needles of a bundle alternate. The lengths of the setae in the specimens 
examined by me agree remarkably well with those noted by Stephenson 
in his specimens from Ceylon. 

The ventral setae also agree closely with Stephenson’s specimens. 
The number per bundle in segments II-V is four or five. The number 
in the anterior segments from the sixth segment onwards is four, five or 
sometimes six. The setae of segments 1I-V are less curved than those 
of the succeeding segments, vary in length from 114-123-5p., and have 
the nodulus at the middle of the shaft. “ The outer prong is nearly 
twice as long as the inner and the prongs are about equal in thickness at 
the base.” The setae from segment VI onwards vary in length from 
85-95p, and have the nodulus distal to the middle of the shaft (distal : 
proximal: : 19 : 26). 

Branchiae .—There is a distinct pocket-like forward extension of the 
branchial fossa on the dorsal side of the posterior end of the alimentary 
canal. This diverticulum is clearly seen when the gills are in a retracted 
condition. 
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The first pair of gills, the smallest, are oval or circular in outline when 
fully expanded, and spring from the anterior end of the pocket-like 
diverticulum into which they can be completely withdrawn when the 
fossa is closed. 

The second pair, which originate from the anterior part of the lateral 
wall of the fossa, are the broadest. These, like the first pair, are almost 
circular in outline but the anterior one-third is usually folded back¬ 
wards over the rest. 

The third and fourth pairs of gills spring from the floor of the bran¬ 
chial fossa. Each of these is a thin plate, roughly triangular in shape, 
and is attached to the floor by the short base, the two long sides being 
free. These gills sometimes stand out almost vertically but usually slant 
to one side or the other. It is only when they lie almost flat on one 
side that their real dimensions can be made out. When the gills are 
fully expanded their free ends project beyond the margin of the fossa. 

The dorsal anterior margin of the fossa is ciliated but is not broken 
up to form secondary gills. 




Text-fig. 8.— De.ro zeylanica : a., branchial region (diagrammatic ); b., the same, diverti¬ 
culum thrown forwards. 


Internal anatomy .—There are no septal glands. Attached to the gut 
in segments III, IV and V are aggregations of flattened, circular, gra¬ 
nulated cells of varying sizes. An average sized cell is 11 [jl in diameter. 

There is a stomach, which occupies segments IX and X, or X only, 
or rarely VIII and IX. The stomach is lined by gland cells arranged 
in transverse rows. The narrow intervals between the rows give th •* 
stomachal wall a wrinkled appearance. 

Chloragogen cells begin in segment VI. The first nephridium is 
in segment VIII. The dorsal blood vessel lies on the ventral side of 
the alimentary canal, a little to the left (cf. Stephenson, 15) of the middle 
line, as far as segment VI, in which it crosses over to the dorsal side. 
The ventral vessel is formed in segment II at the level of the ventral 
setae. There are four contractile vascular loops in segments VI-IX and 
sometimes an additional pair in segment IX. 

e 2 
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The brain is widely indented in front and narrowly so behind. The 
indentation behind appears as a deep narrow fissure as in D. Irmosa 
and D. austrina. Scattered over the surface of the brain are very 
minute glistening particles. 

Asexual reproduction. —Fission was observed in a large number of 
specimens and in almost all cases rj was found to be 32, though rarely 
it was 31 or 33. 

Sexual reproduction .—Several specimens were obtained on three 
occasions from laboratory culture in January 1926, May 1926 and May 
1927. 

The clitellum extends from the level of the setae of segment V or the 
level of the spermathecal apertures or sometimes a little in front of 
them to the level of the setae of segment VIII (=3). 

The testes have disappeared in all the specimens examined. The 
sperm sac, a backward pouching of septum 5/6, is large and single and 
extends through segments VI-XI or XII, taking up nearly the whole 
body cavity in these segments. 

The male funnels, which lie on the anterior face of septum 5/6, are 
cup-shaped and slightly deeper than wide (54p. deep and 45 p wide at the 
mouth). The vas deferens entering segment VI runs backwards, then 
upwards close to the atrial sac, and enters it a little above its middle. 
The vas deferens has no investment of peritoneal cells. 

The atrium is a large, thin-walled, almost globular sac, in segment 
VI. filled with bundles of ripe spermatozoa. A short ejaculatory duct 
starts from its lower pole and opens to the outside in an invagination of 
the body wall. The duct is surrounded by a thick mass of small peri¬ 
toneal cells. 

The ovaries were not noticed in any specimen. The single ovisac, 
which is a backward pouching of septum 6/7, extends up to segment XV 
or XVI. The anterior part of the ovisac is occupied by the massive 
sperm sac, while the posterior portion is taken up by one large ovum 
which occupies three or four segments. The ovum in one specimen is 
540p, long and 180p, wide at the anterior end and 115p at the posterior 
end. It is filled with spherical yolk granules except round the nuclear 
portion. 

The spermathecae arc in segment V The ampulla is long, club- 
shaped and thin-walled. In several specimens examined entire under 
the microscope and in two of the four specimens sectioned the sper- 
mathecae enter the sperm sac and may extend up to segment VIII. 
Both spermathecae may enter the sperm sac or only one. The duct is 
54p in height and 27 p, wide at its ental end. It gradually narrows 
towards the ectal end and opens to the outside a little in front of the 
level of the ventral setae. 

There are no penial setae. The ventral setae of segment VI are lost 
when the specimens become sexually mature. 

Degeneration of the anterior part of the alimentary canal observed 
in certain forms of Naididae occurs in this species also. 

Remarks. —There appears to be no essential difference between the 
sexual organs in the two species I), limosa and D. zeylanica. In the 
present species the sperm sac extends backwards much more than in 
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I), limosa and the spermathecae, which are very long, enter the sperm 
sac. 


Dero limosa Leidy. 

Trivandrum. December, 1925 ; May, 192G ; May, 1927. Numerous specimens. 

Kottayam. May, 1927. Numerous specimens. 

The worm is smaller, more slender and less active than D. zeylanica 
and can be easily recognised with a hand lens by the pinkish tinge on 
its body wall. The specimens from Kottayam were mostly living in 
tubes and the worm could be seen alternately putting out its posterior 
end and exposing the gills and then drawing it in and protruding the 
head after the fashion of Aulo'phorus tonkinensis. 

Scattered in the epidermis are minute pigment granules of a pinkish 
colour but sometimes of an orange tint. There is an aggregation of 
these pigment particles along the dorso-anterior and lateral margins 
of the branchial fossa. 

The lengths of the setae in the specimens from the two localities are 
shown in the table below :— 


Trivandrum specimens — 


No. of segments 


II 

ITT 

V 

VI 

VIII 

Needle setae 




• • 

03 

70 

Hairs 





175 

200 

Ventral crotchets 


95-104 

95-104 

95-104 

72 

81 

Kottayam specimens — 







No. of segments 

II 

III 

V 

VI 

VIII 

XVII 

Needle setae. 




72 

72 

70 

Hairs 




200 

220 

200 

Ventral crotchets 

108 

108 

108 

90 

90 

90 


Branchiae .—Taking the branchial arrangement, the present speci¬ 
mens may be classed into two groups. 

In the first group, which includes the majority of my specimens 
(text-fig. 9a), there is a slight narrow pocket-like space between the 
dorso-anterior margin of the fossa and the terminal portion of the ali¬ 
mentary canal. The dorso-anterior border is cut up in the middle and 
gives rise to a pair of secondary gills (projections from the margin of 
the fossa). A second pair of gills, as long as the gills from the floor of 
the fossa, originate from the narrow pocket-like space near the lateral 
angle. These gills, not being “ projections from the margin ”, may be 
looked upon as ‘ true ’ gills. The two remaining pairs spring from 
the floor of the fossa. Thus in the majority of the specimens, there are 
three pairs of “ true ” gills and one pair of “ secondary ” gills. 

In the remaining few specimens (text-fig. 96), which constitute the 
second group, there is a distinct forward extension of the branchial 
fossa as in D. zeylanica. In this group all the four pairs are true gills, 
the first pair springing from the diverticulum, the second pair from the 
anterior lateral angles of the fossa and the third and fourth pairs from 
the floor of the fossa. 
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Stephenson in the Fauna volume remarks that in his specimens from 
Lahore “ the dorsal margin of the fossa was more cut up than usual, 




Text-fig. 9 .—Dero limosa : Branchial region : a., one pair of secondary and three pairs 
of true gills ; b four pairs of true gills (prevserved specimen). 

apparently, and gave the appearance of two pairs of secondary gills.” 
Stephenson’s specimens appear to me to be intermediate between the 
type-form of the species (with one pair of secondary and two pairs of 
true gills) and the first group of my specimens (with one pair of secon¬ 
dary gills and three pairs of true gills). 

The dorsal vessel occupies the same position as in D. zeylanica, i.e., 
ventral, a little to the left of the middle line. There are four pairs of 
contractile vascular loops in segments VI-IX and not in VII-X as in 
Stephenson’s specimens from North India. 

Fission was noted in a number of individuals and r\ was found to 
vary from 19-24, 19 and 20 being more general than 21-24. 


Dero austrina Steph. 

Trivandrum. May, 1926 ; June, 1927. Numerous specimens. 

Length of specimens 10-18 mm. The largest number of segments 
counted is 106. A protective coat of hardened mucus is present in most 
individuals. 

The setae agree closely with Stephenson’s account of them. The 
ventral setae are only 4-5 per bundle in the anterior region up to segment 
IX, then the number diminishes to 3 or 4 and more posteriorly sinks 
to 2 or 3 

Gills .—In all the specimens examined by me there are four pairs of 
true gills and one pair of secondary gills (text-fig. 10a, b). The secon- 
dary gills in this species correspond to the first pair of gills in D. zeyla¬ 
nica, In D. zeylanica they originate from the dorsal extension of the 
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branchial fossa but here on the other hand, though they can be retracted 
slightly beneath the anterior margin, they appear to be continuous with 
it, when the fossa is fully expanded. All the four pairs of true gills are 
of about the same length when fully extended and project far beyond the 
margin of the fossa. The first pair arise in front of the secondary gills 
near the lateral wall. The second pair spring from the lateral wall of 
the fossa. These have the anterior one-third of the basal half folded 
backwards. The third and the fourth pairs originate from the floor of 
the fossa. 




Text-fig. 10 .—Dero austrina : Branchial region: a., live specimen; b., preserved 
specimen. 


The ventro-posterior border of the branchial fossa is cleft in the form 
of a broad inverted V and produced on each side into a short palp-like 
projection. Each palp is 110pt long and as much wide in the middle 
and narrows a little towards the rounded tip. The palps arc non-vas- 
cular and non-contractile. When the gills contract the distal half of 
each palp folds obliquely inwards over them. 

Septal glands are present in segments IV and V and appear to have 
the same structure as in Aulophorus. They are very vascular being 
supplied by branches of the dorsal vessel. 

The stomach extends through 2 or 3 segments from segment X or 
XI and is slightly constricted by the septa. The stomach can be dis¬ 
tinguished from the wide intestine that follows it by the lining of gland 
cells arranged in transverse rows as in the other species of Dero. 

The brain is widely indented in front and narrowly cleft behind (text- 
fig. 11). The narrow posterior fissure extends forwards as far as the 
middle. A number of very minute glistening particles are seen aggre¬ 
gated together a little to the left side of the termination of the posterior 
fissure. 

Asexual reproduction .—Though large numbers of specimens were 
examined asexual reproduction was observed in two individuals only. 
One of these had 106 segments and was dividing between the 53rd and 
54th segments (exactly at the middle). The other had 77 segments 
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and was dividing between the 45th and 46th segments. Gills were 
developed at the posterior end of the anterior individual in each case but 
no new segments were formed at the anterior end of the posterior 
individual. The individuals were seen to separate in this condition 



and the new segments (five) at the anterior end of the posterior animal 
were produced after separation. Several individuals in which gills were 
present at the hinder end but in which the first four setigerous segments 
were in different stages of formation were obtained. This proves beyond 
doubt that while the regeneration of the hinder end of the anterior 
animal takes place before separation, the formation of the ‘ head ’ 
segments of the posterior animal takes place only after separation. 


Dero pectinata, sp. nov. 

Trivandrum. 12-V-1927. Numerous specimens. 

External characters. —This is a very minute and slender worm, single 
individuals measuring 2 mm. or less in length when living and chains 
of two very slightly longer. Number of segments 19-25. The jprosto- 
mium is bluntly conical with a few hair-like protoplasmic processes along 
the margin. 

The ventral setae begin in segment II and consist of bifid crotchets. 
The setae of segments II-V are much longer than those of the succeeding 
segments and are much less curved. The nodulus is distinctly proximal 
to the middle of the shaft (distal : proximal : : 36 : 22) and the outer 
prong (text-fig. 12a) is longer than, though of the same thickness as. the 
inner prong. The number of setae per bundle is 4. 

The ventral setae from segment VI onwards have the nodulus distal 
to the middle of the shaft (dist. : prox. : r 10 : 20) and have the outer 
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prong (text-fig. 126) slightly shorter and less thick than the inner. The 
number per b un dle is four except in. a few posterior segments in which 
the number diminishes to 3 and then to 2. 

The dorsal setae begin in segment VI and each bundle consists of one 
hair seta and one needle. The needle seta (text-fig. 12c) has an indis¬ 
tinct nodulus distal to the middle of the shaft (dist. : prox. : : 5 : 23). 
The shaft is straight up to the nodulus, beyond which it is slightly curved 
like a bayonet. The tip of the needle is divided into three equal prongs. 
The prongs are distinct only under the oil immersion lens. The hair 



Text-fig. 12 .—Dero pectinala : a., distal end of ventral seta of segment III, x ca. 2820; 
b., ventral seta of posterior segment, x ca. 2820 ; c., dorsal needle, x 2480 ; d., 
hair seta, x ca. 1700. 


seta (text-fig. 12 d) has a slight sickle-shaped curve and is ornamented 
on the convex border with a row of closely-set oblique barbs giving the 
seta the appearance of a feather. The barbs begin at the commence- 


ment of the curve and getting gradually shorter 
a little distance behind it. 

towards the 

tip cease 

Lengths of the setae— 

No. of segments 

Needles 

.r to v 

VI 

.*17 

XIJ 

37 

Hairs 

. • 

78 

7S 

Ventral crotchets 

70—78 

39 

39 


Gills .—The branchial fossa at the posterior end is generally kept com¬ 
pletely closed (text-fig. 13 a) when the worm is under the rpicroscope, 
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and one is tempted to put it down as a species of Nats. When fully 
opened, the fossa is seen to be a wide shallow circular cup (text-fig. 136) 
with a rounded ventro-posterior border. Springing from the floor of 
the fossa are two pairs of small, knob-like, almost rounded gills, covered 
with a layer of pear-shaped cells. The gills do not project beyond the 
margin of the fossa even when they are fully extended. The dorsal 
anterior margin is straight and ciliated and is not cut up to form secon¬ 
dary gills. 



Text-fig. 13. —Dero pedinala : Branchial region, a., Branchial fossa closed; b., fossa 
fully open (semi-diagrammatic) ; c., fossa open (preserved specimen). 


Internal anatomy .—Septal glands, consisting of masses of glassy 
transparent cells, are present in segments III-V 

There is a stomachal dilatation in segment VIII. Chloragogen cells 
begin in segment VI. 

The dorsal vessel lies on the ventral side of the alimentary canal, to 
the left of the middle line. It crosses over the oesophagus and comes 
to lie dorsally in segment VI. There are only two pairs of contractile 
vascular loops in segments YI and VII. 

There are no coelomic corpuscles. 

The first nephridium is in segment VIII. The neck of the funnel of 
each nephridium on passing through the septum into the segment behind 
widens to form a non-ciliated, non-glandular, bladder-like bag which 
narrows posteriorly and forms tlie duct. The duct is ciliated and has a 
few windings. 

The cerebral ganglion is deeply indented both in front and behind. 

In asexual reproduction y )—14 or 15. The individuals sometimes 
separate before the anterior segments of the posterior animal are fully 
formed. 

A single sexually mature specimen was obtained. The clitellum in 
this specimen extends over segments V-VII (=3). The ventral setae 
of segment VI are absent. I hope to give a complete account of the 
sexual organs of this species when I have secured a few more sexual 
specimens. 
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Dero palmata, sp. nov. 

Trivandrum. 14-V-1927. A few specimens. 

External characters. —Length of single individuals 2-5 to 3 mm. and 
of cha ins a little more than 3 mm. Number of segments 19-33. 

The prostomium is bluntly conical with an almost rounded anterior 
margin. 

The dorsal setae begin in segment VI and consist of one palmate 
needle and one hair seta per bundle. The palmate seta (text-fig. 14a) 
is 52 p. long with a straight shaft and the nodulus distal to the middle 
of the shaft (dist. : prox. : : 15 : 25). Immediately beyond the nodulus 
the shaft expands to form the ‘palm,’ which resembles that of the dorsal 
needle of Aulo'phoras tonkinensis and is 13-5 to 15jx wide at its distal 
end. The two lateral margins of the palm are slightly raised. The hair 
seta is without any ornamentation. 

The ventral setae of segments II-V are about twice as long as those 
of the succeeding segments. The outer prong (text-fig. 146) is twice as 
long as the inner and the nodulus is proximal (dist. : prox. : : 30 : 20). 
The number per bundle is four. The ventral setae from segment VI on¬ 
wards have the nodulus distal (dist. : prox. : : 15 : 23). The outer prong 
(text-fig. 14c, d) is thinner and shorter than the inner prong. The 




Text-fig. 14 .—Dero palmata : a., palmate seta, x ca. 1520; b., distal end of ventral 
seta of segment III, x ca. 2820 ; c., ventral seta of posterior segment, x ca. 2400 ; 
d., the same, distal end. 


number per bundle is 4 in the anterior segments, while posteriorly it 
diminishes to 3 and then to 2. 


Lengths of setae— 


No. of segments 

11 to V 

vr 

XII 

Palmate needles 


52 

52 

Hair setae. 


00 

90 

Ventral crotchets 

00 

40T. 

48 
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Gills .—There are three pairs of true gills, short and finger-shaped 
(text-fig. 15). The first pair originate from the lateral walls of the fossa 

and the second and third pairs from the floor 
of the fossa. When the gills are fully extended 
they project beyond the margin of the fossa. 
The ventro-posterior border of the fossa is 
rounded and the dorso-anterior margin is 
straight and ciliated. There are no secondary 
gills. 

Internal anatomy .—Chloragogen cells begin 
in segment VI. There is a stomachal dilata¬ 
tion in segment VIII. 

The dorsal vessel occupies the same posi¬ 
tion as in the other species of the genus. The 
ventral vessel is formed at the level of the 
ventral setae in segment II. There are three 
pairs of contractile vascular loops in segments 
VI, VII and VIII; the loops in segment VI 
are less stout than those of the two succeeding 
segments. 

There are no coelomic corpuscles. 

The first nephridium is in segment VIII. The brain is deeply in¬ 
dented in front and less so behind. 

Fission was observed in six specimens. In three of these 7) was 14 
and in three others 15. 



Text-fig. 15.- -Dero palmcitad 
Hinder end of a preserved 
specimen to show bran¬ 
chial region, slightly 
flattened by pressure. 


Dero niveum, sp. nov. 

Trivandrum. 24-V-27. Several specimens. 

External characters .—Length of single individuals 2*5 to 3*5 mm. ; 
of chains 5 mm. Number of segments 23-30. 

Prostomium more or less rounded. 

The dorsal setae begin in segment VI and consist of one needle and 
one hair seta per bundle. The shaft of the needle (text-fig. 16a) is 
straight with an indistinct distal nodulus beyond which is a slight sickle¬ 
shaped curve. The tip is bifid and the prongs minute. The hair seta 
is smooth, without ornamentation. 

The ventral setae of segments II-V are longer and less curved than 
those of the succeeding segments. The outer prong (text-fig. 16 h), 
which has about the same thickness at the base as the inner, is longer 
than it and the nodulus is proximal (dist. : prox. : : 28 : 17). The num¬ 
ber per bundle is four. 

The ventral setae from segment VI onwards have the nodulus distal 
(dist. : prox. : : 17 : 23) and the prongs are equal in length (text-fig. 
16c, d). 


Lengths of setae— 


No. of segments 



TI to V 

VI 

XII 

Needles 

• 


• • 

455 

48 

Hair setae 


• 

• • • 

108-0 

118 

Ventral crotchets 

• 

% 

. 81-S4 

52-54 

52-58 
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The branchial region (text-fig. 17 a, b) 
is conspicuous. 



Text-mu. 10 .—JJeru niveum : a., 
dorsal needle X c a. 3000 ; b., 
distal end of ventral seta of 
segment III; c.. ventral seta 
of segment VI, x c a. 1860 ; 
d., distal end of the same, 
more magnified. 


The fossa is prolonged anteriorly into a 
pouch or diverticulum above the terminal 
portion of the intestine as in D. zeylanua. 
The ventro-posterior border of the fossa is 
rounded and the dorso-anterior margin is 
either straight or produced into a median 
triangular lobe. There are three pairs of 
true gills. The most anterior of these 
originate from the diverticulum into which 
they can be completely withdrawn when 
the fossa is closed. The second and third 
pairs spring from the floor of the 
fossa. 

Internal anatomy .—Chloragogen cells 
begin in segment VI. There is a stomachal 
dilatation in segment VI II. There arc no 
coelomic corpuscles. The first nephridium 
is in segment VIII. 

The dorsal vessel occupies the usual 
position on the ventral side of the ali¬ 
mentary canal to the left of the middle 
line. There are three pairs of contractile 
vascular loops in segments VI, VII, and 
VIII; the loops in VII are much stouter 
than the other two. 

The brain is indented both in front and 
behind. 

Asexual reproduction was observed in 
eleven specimens, the value of rj was 14 



Text-jug. 17 .—Derv niveum : Branchial region, a., gills oxpanded (diagrammatic) ; 

b., gills (preserved specimen). 


in one specimen, 15 in one, 16 in 8 specimens and 17 in one. Sexual 
organs were not present in any of the specimens. 
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Note on the genus Dero. 

As a result of the discovery of four new species since the “ Fauna ’ 
volume by Stephenson (20) was published, the diagnosis of the genus 
as stated by him has to be slightly altered as follows :— 

“ Prostomium well marked, rounded. No eyes. Ventral bundles 
of segments II-IV or II-V longer than the others. Dorsal bundles 
beginning in IV, V or VI Avith hair setae and needles. The needles may 
be bifid, pectinate or palmate. Hinder end with branchial fossa, with 
gills but no palps. Genital organs in general resemble those of Nais ; 
sperm sac single ; its hinder end encloses the ovisac ; spermathecae in V 
may enter sperm sac. Alimentary canal degenerates in the fully mature 
(sexual) animal.” 

The chief diagnostic characters of the Indian species of the genus 
may be stated as follows :— 

1. Dero zeylanica Steph. 

Dorsal setae begin in VI, 3 bifid needles and 3 hairs per bundle 
in anterior segments. Four pairs of true gills. Stomach 
in IX and X. Vascular loops, four pairs in VI-IX. tj = 
31-33, usually 32. 

2. Dero limosa Leidy. 

Dorsal setae begin in VI, 1 bifid needle and 1 hair seta per bundle. 
2 , 3 or 4 pairs of true gills and 1 pair of secondary gills. Sto¬ 
mach in IX-X. Four pairs of vascular loops in VI-IX. 
73=19-24. 

3. Dero austrina Steph. 

Dorsal setae begin in IV, 1 bifid needle and 1 hair seta per bundle. 
4 pairs of true gills and 1 pair of secondary gills. Stomach 
in X-XII. Vascular loops in V-XIV 73 =34-53. 

4 . Dero pectinata , sp. nov. 

Dorsal setae begin in VI, one pectinate (trifid) needle and one 
plumose hair per bundle. Two pairs of true gills, rounded 
and knob-like. Stomach in VIII. Two pairs of vascular 
loops in VI-VII. 73=14 or 15. 

5. Dero palmata, sp. nOv. 

Dorsal setae begin in VI, one palmate needle and one hair seta 
per bundle. Three pairs of true gills. Stomach in VIII. 
Three pairs of vascular loops in VI-VIII. 73=14 or 15. 

6. Dero niveum, sp. nov. 

Dorsal setae begin in VI, one bifid needle and one hair seta per 
bundle. Three pairs of true gills. Stomach in VIII. Three 
pairs of vascular loops in VI-VIII. 73 =14-17 (usually 16). 


Key to the Indian species of Dero. 


1. Dorsal setae begin in segment IV 

1). atistrina. 

Dorsal setae begin in VI 

2 

2. Dorsal needles palmate 

D . palmata . 

Dorsal needles pectinate 

D . pectinata. 

Dorsal needles bifid 

3 

3. Dorsal bundles of 3 needles and 3 hairs 

D. zeylanica. 

Dorsal bundles of one needle and one hair 

4 

i. Stomach in VI11 ; 7} 14-17 

niveum . 

Stomach in IX or IX-X ; '/]— 19-24 

D. limosa t 
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Genus Aulophorus Schmarda. 

Aulophorus furcatus (Oken). 

Tanks in Trivandrum. Collected on several occasions. 

The specimens that occur here have three pairs of true gills only. 
No accessary gills are present. 

Aulophorus michaelseni Steph. 

Trivandrum. December, 1925. A fev' specimens. 

The palps vary in length from 332-840jr. 

7)=28 (in four specimens). 



Text-fig. 18 .—Aulophorus michaelseni : Hinder end (preserved specimen). 

The first nephridium is in segment XI. 

Four pairs of vascular loops in segments VI-IX. 

Family Tubificidae. 

Genus Aulodrilus Bretscher. 

Aulodrilus trivandranus Aiyer. 

Nagercoil. 1G-IV-1927. Numerous specimens, three sexual. 
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Family ISnchytra kid a k. 

Genus Enchytraeus Henle. 

Enchytraeus barkudensis Stcpli. 

Kovilam, 7 miles south of Tiivandruni. Fiom wet sand by the side of a rock, 
occasionally washed by the tide. Four specimens, one iully mature- The 
specimens occurred along with Povtodrilus her mu den sis 


Family Moniligastridak. 

Genus Moniligaster E. Perr. 

Moniligaster deshayesi E. Perr. 

(Plate I, ligs. 5, 6, 7, 8 9.) 

Tenmalai, Travancorc. 11-IX-2G; 15-X-20; 5-VJLI-27. Four specimens, one 
sexually mature. 

Two of the specimens were found gliding along the roadside during 
(lie rains and two others were dug up from the ground. I add a few 
notes on certain features of these specimens with an account of the 
glands smrounding the vas deferens in this species. 

External characters .—The length varies between 140 and 150 mm. 
Diameter 6 mm. Number of segments 136-156. There is no secondary 
annulation. Colour during life, an iridescent dark blue dorsally, some¬ 
what lighter ventrally. There is a broad greyish band along each side 
of the body. The two lateral bands extend ventralwards and fuse in 
front of segment XIII so that the ventral side of the anterior part of 
the body is of the same colour as the bands themselves. 

The setae are absent in segment II. Both ventral and lateral settle 
are present from segment III backwards. The lateral setae of each side 
are in the middle of the lateral band mentioned above. The setal in¬ 
terval aa is only very slightly less than be, and dd is exactly half the 
circumference. 

The clitellum was fully developed and well marked in one specimen. 
It extends over segments X-X1II (=4). The intersegmental grooves 
are intact. The male pores in -]-j are midway between b and c. The 
female pores are in in ah. The spermatheca) apertures are in £ 
in cd. 

Internal anatomy .—The gizzards are live in number, in XV-XIX, in 
all the four specimens. The testis sacs, suspended from septum 9/10, are 
confined to segment X, except in the case of the single mature specimen 
in which the anterior third of the left sac projects into segment IX and 
is slightly constricted by the septum. The sacs are oval or rounded 
bags with the posterior part distinctly rounded. The sacs are filled with 
a loose spongy tissue composed of cells with narrow elongate nuclei and 
with different stages of the developing sperms. A mass of ripened 
spermatozoa is seen at the mouth of the funnel (Plate I, fig. 5). 

The funnel, which is fused with the w all of the sac, is situated at the 
anterior side close to the testis, and is 500(x in width at its broadest 
part. It is made up of a single layer of columnar ciliated cells. 
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The testis, composed of 5 or 6 lobes, is suspended from the anterior 
wall of the testis sac, close to the funnel. (In plate I, fig. 5 a small part 
of a testis lobe is seen on the left of the funnel.) 

The vas deferens at its beginning is about 50 [x in diameter and the 
epithelium is strongly ciliated. The tube soon gets convoluted and the 
numerous coils are massed together into one or sometimes into two 
bunches (Plate I. fig. 6) on the ventral side of the anterior part of the 
testis sac. Attached by membrane to the anterior side of the testis sac 
is a cluster of leaf-like bodies (Plate I, fig. 7); this structure is dealt 
with in detail below. The vas deferens enters this cluster and emerges 
from its anterior end as a wide tube, about 150[x in diameter. It now 
passes into segment IX, curves round the ventral limb of the heart in 
this segment and passing ventrally to it returns to segment X, runs 
backwards along the side of the long prostate, and enters it near its 
ental end (Plate I, fig. 6). 

The leaf-like bodies referred to above are, I believe, a feature not 
only of the present specimens but of the species. Perrier, who des¬ 
cribed this species more than 50 years ago, appears to have noticed this 
structure. As I am unable to consult Perrier’s original account and 
figures of this worm, I quote below the following from Beddard’s 
monograph. “ The sperm duct is figured and described by Perrier as 
possessing a quantity of little leaf-like bodies attached to it.” Beddard, 
however, summarily disposes of Perrier’s observation with the remark 
“ these can be nothing else than the folds of the sperm duct, which in 
this, as in other species of the genus, is extremely convolute.” 

Michaelsen, who has recorded the occurrence of this species in Tra¬ 
vancore, does not in his account (8) make any mention of these bodies. 
Stephenson records the species from two localities in the Cochin State 
(20) and later in 1926 from Courtallum, Tinnevelly District, about 15 
miles north of Tenmalai, where my specimens were obtained. He too 
appears to have overlooked the structure. In his notes on the specimen 
from Courtallum (24) Stephenson says “ The anterior portion of the 
testis sac is much cut up, while the posterior portion constitutes a 
rounded bag.” The leaf-like bodies which in mature specimens are of 
the same pale flesh colour as the testis sac are compactly arranged at 
the anterior end of the sac, the outer ones slightly overlapping the inner. 
I suspect that Stephenson has mistaken the cluster of appendages as a 
part of the testis sac itself and has referred to it as “ the much cut up 
anterior portion of the testis sac.” 

Each body is broad and leaf-like, thicker at the base than at the free 
margin and is made up entirely of an extremely convoluted fine tubule 
(Plate I, figs. 8 and 9), the convolutions of which are pressed together into 
a plate-like body. The tubule is about 25p. in diameter and is non- 
ciliated. The basal parts of the bodies are in contact and consequently 
in dissections a ‘ fleshy ’ central core is seen in the cluster. The vas 
deferens on entering this cluster becomes wider and non-ciliated, and 
taking a slightly wavy course through the ‘ fleshy ’ core emerges from 
it at its anterior end. The vas deferens is thus surrounded by these 
leaf-like bodies. 
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By simple teasing under the dissecting binocular it is seen that each 
leaf-like body (each mass of tubules) opens into the vas deferens by a 
short duct. Text-fig. 19-B shows a small portion of the vas deferens 
with two such ducts opening into it. 



Text-fig. 19. —Moniligaster deshayesi : A.. Longitudinal section of testis sac and glands ; 
a., b. 9 vas deferens; c., glands; heart, B., portion of vas deferens with ducts 
of glands entering it. 


These bodies are highly vascular, being supplied by a branch of the 
intestinal commissure in segment X. Both transverse and longitudinal 
series of sections of the testis sac with the attached appendages were 
prepared, and the points made out by means of dissection were fully 
confirmed. There is no doubt that these bodies are glands discharging 
their secretion into the vas deferens. The nature of the secretion 
is worth investigation since this species appears to stand unique not 
only among the Moniligastridae but among the order Oligochaeta in the 
possession of such glands in connection with the male genital duct. 
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The atrial glands are contained in segment YTI close to septum 7/8. 
Each is composed of two distinct portions, one of which is anteriorly 
situated and is more or less hemispherical in shape and reaching only 
to less than half the height of the other. The latter is oval with the ental 
portion broad and rounded. Each part has its own muscular duct. 
The ducts of the two parts join in a Y-like manner to form a common 
duct. The spermathecal duct opens into this common duct just where 
the latter is formed. 


Genus Drawida Mich. 

Drawida barwelli (Bedd.) var. impertusa Steph. 

(Plate II, figs. 10, 11, 12, 13.) 

Thiruvella, from the edge of a tank. 15-XI-26. Six specimens. 

Vandiperivar, from the edge of a streamlet. 24-XTT-26. Eight specimens. 

As the variety has till now been recorded only from Bombay I add an 
account of the present specimens from Travancore. 

External characters .—Length 58-65 mm., diameter 2*5-3 mm. Num¬ 
ber of segments 136-140. The colour of this worm during life is choco¬ 
late, the ventral side being paler than the dorsal. The body wall is thin 
and some of the internal organs such as the testis sacs, ovary and the 
dorsal blood vessel are just visible through it. 

Dorsal pores are absent. 

The setae are very closely paired. In the middle of the body aa is 
equal to be and dd is slightly greater than half the circumference. Setae 
are present in segment II. 

The clitellum is of a pale brick-red colour in preserved specimens ar.d 
extends over segments X-XIII. The segments are swollen but the inter- 
segmental grooves are not obliterated. 

The male pores are in furrow \j, midway between the lines of setae 
b and c. The pores are situated in transversely elongated oval whitish 
papillae (Plate II, fig. 10) separated by an interval equal to the length of 
a papilla. Each papilla is broad on the outer side and narrow on the 
inner side and extends from the line of setae d to the line of setae a. The 
groove cuts through the middle of each papilla and divides it into two 
equal halves. The minute male pore itself is surrounded by a circular 
puckered lip. On segment X are a pair of ovoid papillae, each extending 
from the anterior margin of the male papilla to furrow T ? 7 . The longi¬ 
tudinal axis of each of these papillae is slightly raised into a whitish ridge. 
The female pores are in in ah. The spermathecal apertures are in 
in cd. 

Internal anatomy .—In three specimens dissected from the batch from 
Thiruvella there are only three gizzards, in segments XIII-XV The 
specimens from Yandiperiyar have four gizzards, in segments XIV- 
XVII. The gizzards are separated by vascular thin-walled intervals. 

The testis, sacs are ovoid, pear-shaped or irregular. The anterior 
half of each sac may project into segment IX or only very little. 

The prostate (Plate II, fig. 13) is flattened and circular and is sessile 
on the parietes. It is covered with a layer of finely granulated gland 

p 2 
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cells. The vas deferens enters it on its anterior border a little internal 
to its longitudinal axis. 

A completely closed ovarian chamber is formed by the approxima¬ 
tion of septa 10/11 and 11/12. The ovary was so well developed in one 
specimen that the mid-dorsal portion of the chamber was considerably 
swollen and projected into segment X in front and extended backwards 
into segment XII. The ovisacs are confined to segment XII or may ex¬ 
tend into XIII. 

The spermathecal ampulla (Plate II, fig. 11) in segment VIII is ovoid 
and of a chalky white colour. The duet, after much coiling behind 
septum 7/8, passes down it to open to the outside in furrow §. The duct 
gets slightly thickened at its ectal end (Plate II, fig. 12). 

There is no atrium. 


Drawida ghatensis Mich. 

Mukkunni Reserve Forest. 7-IX-22 ; 26-XI-22 ; l-VII-26. Ten specimens. 

Thiruvella. 15-XI-26. Three specimens. 

On the first occasion when the specimens were collected the ground 
was perfectly dry and the worms lay in the hard soil under granite blocks 
nicely coiled up in little hollows lined by mucus. When the granite 
stone is lifted and the worm in the hollow is disturbed, it jumps out and 
runs on the dry ground like a snake with an agility that is astonishing 
for an earthworm. Though there is not much of the slimy secretion on 
the body a specimen caught in the hand manages to slip out with remark¬ 
able ease. The colour during life is an iridescent blue on the dorsal side 
and pale grey ventrally. 

Internal anatomy .—The gizzards are five in number, in segments 
VI-XX in the specimens taken from Mukkunni, while they are in 
segments XIV-XVIII in the batch from Thiruvella. 

The atrium differs in the two batches of specimens. In the lot from 
Mukkunni the atrium is bilobed, the lobes placed one behind the other. 
The ectal half of the atrium is embedded in the body wall. The shiny 
spermathecal duct enters the atrium on its inner side (side facing the 
gut), a little below the depression between the lobes. The cavity of the 
atrium is also bilobed. In the specimens from Thiruvella the atrium is a 
teat-like sac with a long narrow U-shaped cavity. The basal third of 
the atrium is embedded in the parietes. The spermathecal duct joins 
the atrium on its inner side and enters it close to the body wall. 

Drawida pellucida (Bourne) f. typica. 

Ponmudi, 3,000 ft. September, 1922. A few specimens. 

External characters .—Length 75-95 mm. Diameter 4 mm. Number 
of segments 145-155. The dorsal side of the worm (a fourth of the cir¬ 
cumference) is light dark brown ; the ventral and ventro-lateral sides up 
to d are of the same colour as the dorsal side. There is a pale grey band 
on each side extending from d to the lower edge of the dorsal brown area. 

The prostomium is prolobous. 

Setae are present in II, 
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The male pores are narrow longitudinal slits in -j-y, rather nearer c 
than midway between 6 and c. 



Text-fig. 20 .—Drawida pdlucida f. typica : Atrium. 


The spermathecal pores are in line with c. 

Internal anatomy .—The gizzards are five in number in XIV-XVIII or 
XV-XIX or XVI-XX. 

The testis sacs are confined to segment X, suspended by septum 9/10, 
by a narrow neck. 

The atrium in segment VII is a small simple rounded dilatation of 
the end of the spermathecal duct and is embedded in the parietes close 
to septum 7/8. 

Remarks .—The present specimens appear to me to be identical with 
the type-form of the species since the male pores are between b and c and 
an atrium is present. They differ from the type in the presence of setae 
in segment II and in the male pores being nearer c. But these points 
by themselves may not be sufficient to rank them as a new variety. 


Drawida travancorensis Mich. 

Tenmalai, from the edge of river. ll-IX-26. Eight specimens. 

Vembayam. 5-XII-26. Five specimens, three sexual. 

I add a few notes on certain features of the present specimens. 

Length 90-140 mm. Diameter 3-5-4 mm. Number of segments 
132-186. Colour during life dark grey above, paler ventrally. 

The prostomium is prolobous, long and conical. It gets considerably 
retracted when the worms are killed. 

The male pores are narrow, transversely elongated slits, in about 
midway between b and c. The pores are bordered in front and behind 
by a thickened glandular lip the margin of which is much cut up. 

The female pores are minute in in line with b. 

Internal anatomy .—The gizzards are two in number in segments 
XIII-XIV, that in XIV being much larger and almost spherical. 

The testis sacs in three of the four specimens dissected project into 
both IX and X and are not constricted by the septum. In the fourth 
specimen one sac projects slightly into segment IX and the other extends 
backwards a little beyond the ovarian chamber. 

The prostates are pear-shaped with a ‘ furry ’ surface. The ectal 
end of the prostate is rounded and fits into a cup-shaped depression in 
the body wall. Strong muscle bands run transversely across the parietes 
in this region. The vas deferens enters the prostate a little below its 
ental end. 
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The atrium in segment VII has the shape of an inverted flask, the neck 
being half as wide as the rounded body. The spermathecal duct enters 
the atrium at its ectal end. In one specimen, while the right atrium was 
of the usual shape, the left was bilobed in the longitudinal direction, the 
septum 7/8 cutting the atrial sac into two halves. 


Drawida circumpapillatus, sp. nov. 

(Plate II, figs. 14, 15.) 

Neduinangad. 10-1X-2G. Four specimens, two of which were sexual. 

Vembayam. 5-XII-26. Four specimens, three sexual. 

External characters .—The length varies between 40 and 45 mm. 
Diameter of body 1*5 mm. Number of segments 128-148. 

The prostomium is prominent during life and is prolobous. It gets 
very much contracted on killing the worms and is seen in preserved 
specimens as a small lobe under the first segment. 

Dorsal pores are absent. 

The setae are small and very closely paired. In the middle of the 
body aa is equal to or very slightly less than be, and dd is half the cir¬ 
cumference. Setae are present on segment II. 

The clitellum is well marked and extends over segments X-XIII. 
This region is conspicuously swollen and is of a much paler colour than 
the rest of the body. The male pores are in furrow j-y in ab , each 
being situated on a minute conical elevation in the centre of a large 
neatly circular papilla (Plate II, fig. 14). The papillae in some speci¬ 
mens almost touch each other in the mid-ventral line and in others are 
separated only by a narrow interval Each papilla extends outwards to 
about half be and anteriorly and posteriorly as far as the setal zones of 
the 10th and 11th segments respectively. The papillae have a narrow 
whitish border and in some specimens the outer edge stands out from the 
body wall and not touching it. 

The female apertures are not distinguishable. 

The spermathecal pores are in furrow f in ab. 

Internal anatomy .—Septa 5/6-8/D are thickened. 

" The gizzards are three in number in segments XII-XIV or XIII-XV ; 
none being very laTge. 

The last hearts are in segment IX. 

The excretory system is meganephridial. 

The testis sacs are large ovoid sacs, yellowish in colour, in segment X, 
not projecting or only slightly into segment IX; in the latter case, not 
constricted by the septum. The anterior portion of the vas deferens lies 
on the anterior face of septum 9/10 in segment IX, where it twines round 
the heart once or twice. 

The prostates are in segment X. They are whitish in colour, short, 
cylindiical and slightly curved (Plate II, fig. 15). The surface is £ furry ’ 
or papillose, being densely covered with large, finely granulated gland 
cells. The vas deferens enters the prostate on its anterior side near the 
ectal end. 

X conspicuous ovarian chamber is formed by septa 10/11 and 11/12. 
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The ovisacs are yellowish in colour and very long and extend back¬ 
wards through eight or ten segments. They present a beaded appear¬ 
ance being strongly constricted by the septa. The hinder end is dilated 
in some specimens. 

The spermathecal ampulla is an almost spherical sac in segment VIII. 
The atrium in segment VII is an ovoid sac, the basal part of which is half 
as wide as the upper part. The duct opens into the atrium at its ectal 
end. 

Remarks .— The present form shows resemblances to D. annandalei 
Steph. and D. ramnadana Mich, in several respects but the large circular 
papillae in 10/11 are quite distinctive of this species. 

Family Megascolecidae. 

Sub-family Megascolecinae. 

Genus Plutellus E. Perr. 

Plutellus variabilis, sp. nov. 

(Plate II, figs. 16, 17.) 

Tenmalai, from wet mud along with Glypliidrilus . 11-IX-2G. A number of speci¬ 

mens, about a dozen sexual. 

Vembayam, September, 1926. A number of sexual specimens. 

Peermade, 4,000 ft. 23-XII-2G. Three mature specimens. 

Kumily, 2,500 ft. 26-XII-26. Five specimens, all sexual. 

Kottayam. From bunds in paddy fields. 27-XII-26. A number of sexual speci¬ 
mens. 

External characters. —Length 50-65 mm. Diameter 1-1*5 mm. 

Number of segments 82-96. 

Colour during life, pale red. 

Prostomium epilobous |-|. 

Dorsal pores begin in ~. 

The setae are widely paired. In segment VIII ab—\aa=\bc= f cd » 
behind clitellum ab~\aa=\bc—\cd \ in the middle of the body ab~- 
\aa~\bc~%cd. While cd remains constant throughout, aa becomes 
wider behind the clitellum and be becomes wider about the middle of 
the body, dd which is £ of the circumference in the anterior segments 
becomes reduced to about one-seventh of the circumference in the middle 
of the body. Setae are sometimes absent on segment II. 

The clitellum is smooth and ring-shaped and includes segments XIV- 
XVII (=4). Dorsal pores and setae are visible on the clitellum. The 
male pores are on transversely elongated papillae (Plate II, fig. 16) in the 
line of setae b in the setal zone of segment XVIII. Each papilla extends 
beyond the lines of setae a and b and is separated from the other by a 
short interval. Running along the middle of each papilla is a trans¬ 
verse groove. 

The female pores are paired, very minute, in front of the setal zone 
of segment XIV. 

The spermathecal apertures, when present, are either one pair in the 
setal zone of segment VIII in the position of b, or only one (on the right 
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side only). Both the setae b are absent in this segment when both sper- 
mathecae are present; seta b of one side is absent when only one sper- 
matheca is present; both setae are present in specimens in which sper- 
mathecae are not developed. 

Internal anatomy .—Septa 6/7-9/10 are thickened, 10/11-12/13 mode¬ 
rately so. 

The gizzard in segment VI is rectangular in shape and slightly flat¬ 
tened dorso-ventrally. The intestine begins in segment XIX. There 
are no calciferous glands. The oesophageal swellings in segments VIII- 
XIV (rarely in XV and XVI also) are richly supplied with blood vessels, 
which are seen as numerous transverse striations. 

The last heart is in XIII. 

The excretory system is meganephridial, one pair per segment. The 
loops are not transverse but longitudinal and the nephridiopores are in 
the line of b. 

The testes and funnels are free in segments X and XI. The seminal 
vesicles are two pairs in segments XI and XII, racemose. 

The prostates are long and tubular with a few windings and occupy 

segments XVIII and XIX and sometimes 
project slightly into segment XVII. The 
duct is short and less than half as wide 
as the glandular part. It describes a 
bow-shaped loop with the concavity 
facing forwards and opens to the outside, 

There are no penial setae. 

The ovaries, ovarian funnels and ducts 
occupy the usual position in segment 
XIII. 

The spermathecae (Plate II, fig. 17) 
are one pair in segment VIII or a single 
Text-fig. 21 .—Plutellus varia - one (on the right side only) or absent 

bilis . Prostate. altogether. I give below a table showing 

the number of specimens dissected and the conditions observed :— 



Tenmalai 
Kumily 
Kottayam 
Peermade 
V embayam 


No. of 
specimens 
dissected. 



No. with 
one sperma- 
theca only. 

No. with 
one pair of 
spermathecae. 

No. with¬ 
out sperma 
thecae. 

2 

3 

6 

0 

2 

3 

0 

5 

0 

1 

0 

2 

1 

0 

5 


Total 


30 


4 


10 


10 
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Of the 30 specimens dissected, 16 had no spermathecae, 4 had only 
one spermatheca and 10 had one pair. These results appear to indicate 
that the species is undergoing reduction in the number of spermathecae. 

The ampulla is roughly oval. The duct, which is distinctly marked 
oft', is about as long as the ampulla and one-third as wide as it. The single 
diverticulum is pear-shaped and arises from the lower end of the ampulla. 

Remarks .—The present form appears to be related to P. timidus 
Cogn. recorded from Travancore. It differs, however, from Cognetti’s 
species in several important respects such as the presence of a sper- 
mathecal diverticulum, the position of the spermathecal apertures, the 
presence of two pairs of seminal vesicles, and the configuration of the male 
field. 


Genus Pontodrilus E. Perr. 

Pontodrilus bermudensis Bedd. 

Kovilam, 8 miles N. of Trivandrum. April, 1927. Six specimens. Numerous 
specimens of this species were collected by me from Krusadi Island, Pam ben, 
in February 1927. 

In the specimens from Kovilam the intestine begins in segment XIV ; 
in the batch from Krusadi it begins in XV or XVI. 

Nephridia begin in segment XIII. They are absent in segment XIV 
in the specimens from both localities. 

Genus Woodwardiella Steph. 

Woodwardiella kayankulamensis, sp. nov. 

(Plate II, figs. 18, 19, 20, 21, 22.) 

Kayankulam, Travancore. November, 1926. One dozen specimens, sexually 
mature. 

External characters .—Length 65 mm. Diameter 1-1*6 mm. Number 
of segments 110-120. Colour of preserved specimen pale-yellow. 

Prostomium epilobous the sides converge backwards and meet 
forming a V 

The dorsal pores begin in furrow f. 

The setae are widely paired, the lateral setae very much so. In front 
of the clitellum ab=--\aa — \hc=\cd \ in the middle of the body «6= 
iaa =\bc=\cd. dd is slightly less than one-third of the circumference 
in front of the clitellum and about one-seventh of the circumference 
in the middle of the body. 

The clitellum is smooth and ring-shaped and includes segments XIV- 
XVII (=4), sometimes extending anteriorly over the posterior third or 
half of segment XIII. Dorsal pores are present on the clitellum and 
setae are visible. 

The male pores are on small tubercle-like papillae on segment XVIII 
in line with setae a. There are no copulatory papillae. The female 
apertures are in the setal zone of segment XIV in the interval aa. 

The spermathecal pores are two pairs, in grooves | and between 
the lines of setae a and b. 



54 Records of the Indian Museum. [ Vol. XXXI, 

Internal anatomy— The first septum is 5/6. Septa 5/6-8/9 are thick¬ 
ened, and 9/10-11/12 are moderately so. 

The gizzard in segment V is short, almost rounded and not very mus¬ 
cular. There are no calciferous glands. The oesophagus is very vas¬ 
cular in segments VUI-XIII (sometimes in XIV and XV also). The 
intestine begins in XVII. 

The last heart is in segment XIII. 

The nephridia are one pair per segment throughout the body. In 
segments V-XXII the nephridia are ‘ tufts ’, large and bushy in V-VI, 
small and inconspicuous in VII-XIII, large again and flattened in XIV- 
XXII. From segment XXII onwards the nephridia are small but 
conspicuously situated with only a few loops lying longitudinally in the 
line of setae 6. 

The testes and funnels are free, in segments X and XI. The testes 
are broad, thin and plate-like, attached to the posterior face of septa 
9/10 and 10/11. 

The seminal vesicles are situated in segments XI and XII. They are 
flat and tongue-like with the margin deeply cut up. 

The prostates (Plate II, fig. 19) are broad, flattened and lobulated 
and occupy segments XV III-XIX. The duct is short and passes trans¬ 
versely inwards to open to the outside. The ectal portion of the duct 
is dilated. 

A single penial setal sac (enclosing two penial setae) is attached to the 
ectal end of each prostatic duct (Plate II, fig. 20). 

The penial setae are slightly bow-shaped and 270-338 [a long and 
9[x thick at the middle. The distal fifth, which projects out of the sac, 
is ornamented with a few very minute spines (Plate II, figs. 21, 22). 
The tip is sharply pointed and is often drawn out into a fine needle. 

The ovaries are broad, thin and fan-like in segment XIII. There are 
a pair of ovisacs in segment XIV 

The spermathecae (Plate II, fig. 18) are two pairs in segments VIII 
and IX. The ampulla is oval and the duct, which is sharply marked off, 
is half as long as it. There is a single diverticulum, two-fifths as long 
as the ampulla and cylindrical in shape, opening into the duct a little 
below its ental end. 

Remarks .—The nephridial condition in the present form appears to 
be similar to that in Woodwardiella bahli (23). 


Genus Megascolides McCoy. 

Megascolides chengannures, sp. nov. 

(Plate II, figs. 23, 24.) 

(Jliengannur. 28-VIII-26. Four specimens, two sexual. 

Cliengalinur. 14-XI-2G. Twelve specimens, none sexual. 

External characters —Length 120 mm. Diameter 3 mm. Number 
of segments 230. The body behind the clitellum is butter coloured 
during life due to the large quantity of mucus present in this region. 
The anterior segments are pale red. 

Prostomium (?)• 
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Segments YII and VIII are biannular. Segments IX-XIII and the 
post clitellar segments are triannular. The first dorsal pore is in {i. 

The setae are all centrally situated and are distinctly paired from 
segment XII. The setao of segments II-VII are stouter than those 
behind. The relative size of the setal intervals may be expressed as 
follows:— 

In Segment VIII 

In Segment XIII ab=§aa=%bc=cd. 

Behind the clitellum and in middle of body ab={act=%bc=lcd. 

Behind the clitellum the ventral break gets wider and the setae get more 
closely paired. 

The clitellum is smooth and ring-shaped and extends over segments 
XIV-XVIII (=5). 

On segment XVIII there is a median longitudinal depression that 
passes anteriorly into segment XVII and expands into a large transverse 
depression which extends a little beyond the setal zone. Posteriorly the 
median depression is confluent with a. narrow transverse depression 
occupying the anterior third of segment XIX. 

On either side of the median depression in segment XVIII is a papilla 
with a rounded inner border. The male pores are situated on these 
papillae in line with setae a. 

The female pores are paired in a transversely oval narrow whitish 
area in the setal zone of segment XIV 

The spermathecal apertures are two pairs on minute tubercle-like 
papillae in £ and ~ in line with setae a . 


1 ~? 

_1 




E 1 


Os. 



Text-fig. 22 .—Megasculides chengannvres : Prostate, a., showing position of prostate 
in the segment ; b., prostate, magnified. 

Internal anatomy .—Septum 5/6 is thin ; 6/7-12/13 are thickened. 

The gizzard in segment V is almost spherical. There are four pairs 
of calciferous glands in segments X-XJII. The glands are ovoid, 
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flattened and lamellated internally. The intestine begins in XV. The 
typhlosole is present as a conspicuous median ridge. 

The last heart is in segment XIII. 

In the preclitellar region the nephridia are large tufts’, one pair per 
segment at the sides of the oesophagus. From segment XIV onwards 
a large number of small micronephridia are arranged in each segment in 
a single transverse row close to the septum. There are no integumental 
nephridia in any part of the body. 

Testes and funnels are free in segments X and XI. Seminal vesicles 
are two pairs in segments XI and XII, large and racemose. 

Prostates are tubular and consist of a few adpressed coils which 
occupy segments XVIII and XIX. The duct is short, very thin and 
not shiny. It passes straight inwards to open to the outside. 

The spermathecae are two pahs in segments VIII and IX. They are 
long, simple, club-shaped sacs. The ampulla and the duct are not marked 
off though the swollen distal third of the sac is twice as wide as the long 
tubular proximal part. There is no diverticulum. 

There are no penial setae. 

Remarks .—The present species, which appears to be closely related to 
M. pilatus, is distinguished from it chiefly by the absence of penial setae 
and integumental nephridia. 

Genus Notoscolex Fletcher. 

Notoscolex tenmalai (Much.) var. ghatensis, nov. 

(Plate II, figs. 25, 26.) 

Tenmalai, Travancore. 9-X-1926. Seven specimens, all sexuaJly nuiluic. 

External characters .—The largest specimen in the collection was- 
135 mm. long and had 315 segments. 

The prostomium is proepilobous. 

Dorsal pores begin in furrow |. 

The setae are paired, ab more closely than cd. The relative size of 
the setal intervals may be expressed as follows :— 

In front of the clitelluw ab=\aa—\bc=\cd. 

Behind the clitellum ab=$aa=^bc=%cd. 

dd is slightly less than half the circumference in front of the clitellum and 
one-third of the circumference behind it. 

The clitellum is smooth and ring-shaped and includes ^ XIII-XVI 
(= 3 ^). Dorsal pores are absent on the clitellum. 

The male field is a rectangular area extending from the setae of seg¬ 
ment XVII to the end of segment XVIII. The area is composed of two 
cushions separated by a median depressed interval (Plate II, fig. 25). 
The outer margin of each cushion is straight and the inner border is bow¬ 
shaped, convex to the middle line. Punning along each cushion, parallel 
to its inner border, is a narrow longitudinal groove. The male pores are 
situated a little to the outer side of the posterior end of the longitudinal 
groove, in line with setae b. The pores are made out by treating the body 
wall with a weak solution of caustic potash. Setae a and b are absent 
on segment XVIII. 
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The female pore may te sirgle or paiied, in a small transversely 
elongated area in the setal zone of segment XIV 

The spermathecal apertures are narrow transverse slits in £ and § 
in line with setae a. Setae a of segment VIII are absent. 

Internal anatomy .—Septum 5/6 is very thin ; 6/7-8/9 are greatly thick¬ 
ened, 9/10-10/11 less so. 

The gizzard is in segment V, strongly developed and rectangular. 
There are no calciferous glands. The oesophagus is segmentally swollen 
in VII-XIV and very vascular. The intestine begins in XVI. 

The last heart is in XIII. 

The excretory system is micronephridial. Large tufted nephridia, 
one pair per segment, are present in the clitellar and preclitellar seg¬ 
ments. From segment XX onwards there are, in each segment, a small 
number (5-7 on each side) of micronephridia. 

The testes and funnels are free in segments X and XI. The vesi- 
culae seminales are two pairs in XI and XII, long conical bags with a 
wavy margin. 

The prostates are long, flattened, much lobulated glands, occupying 
segments XVIII-XXIV (7 segments). The short duct proceeds trans¬ 
versely inwards and opens to the outside. 

There are no penial setae. 

The spermathecae (Plate II, fig. 26) are two pairs in segments VIII 
and IX. The ampulla is oval and hangs down from the upper end of the 
duct. The duct is distinctly marked off and is more than one-and-a-half 
times as long as the ampulla. A single club-shaped diverticulum, one- 
third as long as the duct, arises from it a little above its ectal end. 
Glandular appendages are absent. 

Remarks .—The present form differs from the type form N tennalai 
in the setal intervals, the smaller extent of the clitellum, the position 
of the gizzard and the intestine, the form of the spermathecae and the 
absence of glandular appendages round them, and in the configuration 
of the male field. As the present specimens were collected from the same 
locality as Michaelsen’s specimens, I was at first tempted to regard them 
as identical with the type form, but the differences enumerated above 
are so distinct that the present form should be ranked as a variety. 
I have noted that slight variations may be caused in the appearance 
of the male field by the degree of sexual maturity, and also by the degree 
of contraction of this part of the body during the process of killing. 
There are in my collection two individuals of this variety in which the 
cushions are rather oval with the inner border of each straight (instead 
of bow-shaped) and the depressed interval between the cushions wider. 

Notoscolex tenmalai var. karakulamensis Steph. 

Trivandrum, August, 1926. Numerous specimens. 

A few notes may be added to supplement Stephenson’s account (17). 

Number of segments 148. 

Prostomium prolobous. 

Dorsal pores begin in -4. 

The female pore is single on a small oval patch in the setal zone of 
segment XIV 
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Infernal anatomy .—The oesophagus is very vascular in segments 
XI-XIV 

There are a pair of ovisacs in segment XIV 

In one specimen an abnormality was noted. The oval elevation was 
repeated on segment XIX on the left side. The specimen was dissected 
and it was seen that there were two fully developed prostates on this 
side each having its own duct, the anterior duct opening on segment 
XVIII and the posterior on segment XIX. 

Notoscolex peermadensis, sp. nov. 

(Plate III, figs. 27, 28, 29.) 

Peermade, Travancore, 3,600 ft. 23-XII-1926. Prom edge of river amongst roots 
of grass. Numerous specimens, sexual. 

External characters .—Length 75 mm. Diameter 2 mm. Number of 
segments 164. 

Prostomium epilobous £, tongue either open behind or closed by a 
cross furrow. 

Dorsal pores begin in furrow f. 

Setae eight throughout the body ; ah paired and cd very widely so. 
Both behind and in front of the clitellum ah=\aa=\hc—\cd and dd is 
slightly greater than § of the circumference. 

The clitellum is smooth, ring-shaped and extends over segments XIV 
—JXVII (=3|). Dorsal pores are present on the clitellum and setae 
are slightly visible. 

The male field is a thickened, rectangular area, with more or less 
rounded sides, occupying the narrow posterior half of segment XVII, 
segment XVIII, and a portion of the anterior half of segment XIX. 
Laterally the area extends to the line of setae h. The middle portion of 
this field is slightly depressed longitudinally. 

The male pores are on segment XVIII in line with setae a. 

The female aperture is single, in the setal zone of segment XIV. in the 
centre of a small oval area in the middle of aa. 

The spermathecal pores are two pairs in f and £ in line with setae h. 

Internal anatomy .—Septum 5/6 is thin, 6/7 to 9/10 are thickened 
and 10/11 to 11/12 are moderately so. 

There is a well developed gizzard in segment V The intestine begins 
in XV, XVI, or'XVII. There are no calciferous glands. 

The last heartis in segment XIII. 

The excretory system is micronephridial. Bushy nephridial tufts, 
One pair per segment, are present in the preclitellar and clitellar segments. 
In the post-clitellar region four or five small micronephridia are present 
on each side per segment. 

Testes and funnels are free in segments X and XI. Seminal vesicles 
are two pairs in segments XI and XII, flattened and lobulated, those 
in segment XI are rather small in some specimens. 

The prostates are thick and loosely lobed and extend through three 
or four segments. The shiny duct makes one or two curves and then 
proceeds obliquely backwards and inwards to open to the outside. The 
duct is narrow entally and gets wide towards the eotal end. 
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A single setal sac containing two penial setae opens to the outside 
in close connection with each prostatic duct. The penial setae are 1 mm. 
in length and 9 -IOjj, in thickness. At the end of the proximal half the 
shaft gets wavy. The distal portion of the shaft is ornamented with 
two rows of minute spines occurring at relatively long intervals. The 
tip is pointed (Plate III, fig. 29). 

The ovaries occupy the usual position in segment XIII. There are 
a pair of small ovisacs in segment XIV 

The spermathecae are two pairs in segments VIII and IX. The 
ampulla is club-shaped, narrowing to form the duct, which is not mark¬ 
ed off. A single pear-shaped diverticulum arises from about the 
middle of the duct (Plate III, fig. 28). 



Text-fig. 23. —Notoscolex peermadensis : penial setae, general form, x 155. 

Remarks .—The present species is related to N. gravelyi Steph. but 
is distinguished from it by its large size, the single median female pore, 
the position of the gizzard and the intestine, absence of meganephridia 
and the presence of ornamentation on the penial setae. 

Notoscolex travancore nsis, sp. nov. 

(Plate III, figs. 30, 31.) 

Peermade, Travancore, 4000 ft. 23-XII-26. Four sexual specimens and a few 

immature ones. 

External characters .—Length 100-110 mm. Diameter 2 mm. anterior¬ 
ly and 1-5 mm. posteriorly. Number of segments 200-210. Colour 
pale yellowish-grey, clitellum yellow. 

Prostomium is proepilobous. There is a longitudinal mid-dorsal 
furrow on the anterior half of segment I. 

The first dorsal pore in furrow The setae are paired, cd widely. 
Behind the clitellum ab~ \aa=\bc=\cd, and dd is slightly greater 
than one-third of the circumference. In the middle of the body the 
relative sizes of the setal intervals are the same but dd is only one-fifth 
of the circumference. At the hinder end ab | aa=jfc = ^ca—^ad. 

The clitellum is thick, smooth and ring-shaped ana ihciudes XIII— 
XVII (=4|). Dorsal pores are absent and setae are seen only very in¬ 
distinctly. 

On the ventral side of segment XVIII are a pair of circular-papillat 
with a broad whitish thickened border. Each papilla takes up‘i;he 
whole length of the segment and extends inwards to vthe line of setae 
a or slightly beyond and outwards to about two-thirds be. Occupying 
the middle of each papilla is a bean-shaped elevation with the hilus turned 
away from the middle line. The male pores are situated in the bean-shap¬ 
ed elevation in line with setae b. 

The female pores are paired, in the setal zone of segment XIV, in a 
transversely elongated whitish area which extends from a to a. 
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The spermathecal apertures are two pairs in § and •§ in line with the 
setae h. 

Internal anatomy. —Septum 5/6 is very thin ; 6/7 -9/10 are much thick¬ 
ened ; 10/11-11/12 moderately so. 

The gizzard is in segment V It is flattened dorso-ventrally and the 
sides are rounded. There are no calciferous glands. The oesophagus 
is segmentally swollen and is very vascular in segments XI-XIII. The 
intestine begins in segment XYI. 

The last hearts are in segment XIII. 

The excretory system is micronephridial. Large bushy nephridial 
tufts, one pair per segment, are present in the preclitellar and clitellar 
regions. In the clitellar segments the tufts look expanded as the loops 
are long and loose. In the post-clitellar segments four or five small 
nephridia occur on each side. 

The worm is metandric. Testes and funnels are only one pair in 
segment XI, enclosed in a thin testis sac which curves round the oeso¬ 
phagus on each side. 

The seminal vesicles are one pair in segment XII. They are long, and 
narrowing towards the tip are attached to the septum by a broad base. 

The prostates are long, narrow, and loosely lobed, and extend through 
about two segments; their outer edges meet above the gut in the mid¬ 
dorsal line. The thin proximal half of the duct describes two or three 
small loops. The duct then becomes wider, describes a large loop, convex 
in the middle line, and opens to the outside. 

The ovaries are in segment XIII. A pair of small ovisacs are present 
in segment XIV 

The spermathecae (Plate III, fig. 31) are two pairs in segments VIII 
and IX. The ampulla is thin-walled, long and club shaped, the lower 
narrowed portion being only one-third as wide as the swollen distal part. 
The duct is very short and is practically embedded in the body wall. 
A single pear-shaped diverticulum with a simple chamber arises from the 
ectal end of the ampulla close to the body wall. 

There are no penial setae. 

Notoscolex minimus, sp. nov. 

(Plate III, figs. 32, 33 ; Plate IV, fig. 44.) 

Peermade, 4,000 ft. 22-XII-26. One dozen specimens, mostly sexual. 

External characters. —Length 37-45 mm. Diameter 1*5 mm. in the 
anterior part of the body and 1 mm. in the middle and hinder regions. 
Number of segments 104-124. 

Prostomium broad and epilobous £-§. Sides parallel and tongue 
open behind. 

The first dorsal pore is in furrow f. 

The setae are paired, the ventral setae rather closely and the lateral 
setae very widely throughout the body. In segment XII ab—^CM=f 
bc=j-cd ; and dd is two-seventh of the circumference. Behind the 
clitellum ab^\aa=\bc~ \cd and dd is about 4- of the circumference. 
Posteriorly a&=f«a=§hc=£cd and dd gets considerably reduced 
and is slightly less than the ventral break. In the post-clitellar region 
the intervals aa, be, and cd remain fairly constant but ab gets wider and 
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dd narrower. In the last ten segments the arrangement of the setae 
is slightly irregular. 

The clitellum is ring-shaped and includes segments XIV—XVII 
(=4). but ventrally it sometimes extends over the posterior half of seg¬ 
ment XIII. 

On the ventral side of segment XVIII are two small circular papillae 
each taking up the interval between the lines of setae a and b and nearly 
the whole length of the segment. The male pores are on these papillae 
between the lines of setae a and b, much nearer to b than a. In three 
specimens in the collection there was a glandular thickening in the interval 
aa, on the posterior half of segment XVII and a similar thickening was 
present on the anterior half of segment XIX. 

The female pore is single and median in the centre of a small trans¬ 
versely elongated area in the setal zone of segment XIV 

The spermathecal apertures are two pairs in £ and £ in line with 
setae b. 

Internal anatomy .—-Septum 5/6 is very thin ; 0/7-K/6 are thin ; 6/10- 
11 /12 are slightly thickened. 

The gizzard is in segment V and is cylindrical. There are no calci- 
ferous glands. The oesophagus is vascular in segments X1I-XIV The 
intestine begins in segment XVI. 

The last heart is in segment XIII. 

One pair of tufted nephridia per segment are present in the anterior 
segments in front of the clitellum, the pairs at the level of the anterior 
and posterior ends of the gizzard being conspicuously large. In the 
clitellar region there are two or three expanded tufts on each side per 
segment. Each segment behind the clitellum has four or five small 
flattened nephrida on each side. 

The testes and funnels are free, in segment X and XI. The seminal 
vesicles are in segments IX and XII ; those in segment IX arc attached 
to the anterior face of septum 6/10. 


The prostate is flattened and lobed and has branching canals. It 
occupies segments XVIII and XIX and sometimes extends into segment 
n XX. The duct runs transversely inwards, 

// then forwards, describing a broad loop ; 

// it then proceeds backwards forming a 

I second loop. The distal half of the duct 

I is wide, shiny and S-shaped (Plate Ill, fig. 

32). 

A penial setal sac with two setae is 
present on each side. The sacs are 
attached to the body wall dorsally by 
strong muscle bands. Each penial seta 

V is bent in the form of a bow and is 1-1 

mm. long, ll(x thick proximally, and 5p 
/) thick at the distal end just before its 
_ \ emergence from the body wall. The seta 

Text-fio. u.-xuenk* »>;»;. describcs «* s P iral ^ 8t wken P aasiu g 

mus : penial seta, general form, through the body wall and the exposed 
x about 170. distal end, which is in length, is 


a 
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straight and tapering and is ornamented with a double series of closely- 
set finely pointed spines. When this distal portion (Plate III, fig. 33a, b) 
is examined as the seta lies on one side, only one row of serrations is seen 
and it presents an appearance like the sting of the honey bee. 

The spermatliecae (Plate IV, fig. 44) are two pairs in segments VIII 
and IX. The ampulla is ovoid. The duct is marked off and is about 
one-third as long as the ampulla. A single cylindrical diverticulum, 
half as long as the ampulla, arises from the upper end of the duct at its 
junction with the ampulla. 


Genus Megascolex Templeton. 

Megascolex travancorensis (Mich), var. proboscidea, nov. 

(Plate III, figs. 34, 35, 36). 

Tenmalai, 1,000 ft. From a hill slope by the side of a road. 14-IX-26 and 19-X-20. 

Numerous specimens. 

External characters .—Length 105-180 mm. Diameter 2 mm. 
Number of segments 192-213. Colour pale white, no pigmentation. 
The prostomium is proepilobous and is an almost conical lobe overhang 
ing the mouth. 

Proboscis .—In addition to the prostomium this species possesses a 
proboscis-like organ comparable to the proboscis of certain groups of 
worms. The protrusion and retraction of this interesting organ which 
functions as a feeler in living specimens may be watched. When fully 
protruded the proboscis measures 4 mm. in length. From dissections 
and sections (Plate III, fig. 36) it is clearly seen that it arises from the 
dorsal wall of the buccal cavity from a pocket like invagination in front 
of the brain. When the worms are killed in strong spirit the proboscis 
is retracted and is seen only as a straight knob projecting from the buccal 
cavity beneath the contracted prostomium and is. therefore, easily over¬ 
looked. Many of my specimens were first narcotised in very weak spirit 
and then transferred to 10 per cent, formalin for 6 hours. I was thus 
able to preserve the proboscis in a fairly protruded condition. In 
specimens in which the anterior portion of the buccal cavity gets everted 
in the process of killing, the proboscis pocket also gets completely everted 
and the proboscis comes to lie in front of the prostomium and appears 
to be an extension of it though really it is not. 

The proboscis is long and cylindrical (*024 mm. thick at the distal 
end and *018 mm. thick at the base), sometimes club-shaped with a 
swollen distal portion. It has a segmented appearance due to four or 
five ring-like constrictions round it. Beneath the epidermis is a layer 
of circular muscle fibres surrounding a stout axial core of longitudinal 
fibres. These latter are retractor in function and are attached behind 
to the dorsal wall of the buccal cavity above the brain. 

There are, as usual, two cerebral nerves one on each side. Each of 
these soon divides into two branches. The outer branch supplies the 
prostomium. The inner, which is stouter, passes into the proboscis 



63 


1929.] K. S. P. Aiyer : Oligochaeta of Travancore 



along with its fellow. In Megascolex mauritii, in which a proboscis 

is absent, the two branches of each 
cerebral nerve are of equal thickness and 
both supply the prostomium. 

Beddard in his monograph mentions 
two species of earthworms possessing a 
structure apparently similar to the one 
described above though he calls it 
‘ prostomium ’ in both cases. With 
regard to one of them, viz., Trichochae/a 
hesperidum, he says that “ it protrudes 
from the mouth, and in sections is seen 
to arise from a slight invagination of the 
dorsal wall of the buccal cavity just in 
front of the brain —a condition almost 
exactly similar to that obtaining in my 
worms. The presence in Oligochaeta of 
a tactile organ distinct from the prosto¬ 
mium is of great interest. 

The first dorsal pore is in furrow ■§. 
In a few specimens an indistinct pore was 
noticed in -i. 

The setae are in rings. The dorsal 
break, which is wide anteriorly, gets 
reduced in the posterior region till it is 
about three-fourths of the ventral break. 
The setae are not paired in the anterior 
segments. The following numbers were 
counted 12/II-III, 16/IV-VIII, 20/IX-XIII, 22/XIX, 24/XXV, 

24/hinder end. 



Text fig. 25.— a., Megascolex 

mauritii : Brain and cerebral 
nerves, b., Megascolex travan- 
corensis var. yroboscidea : Brain 
and cerebral nerves. 


The clitellum is ring-shaped and extends over |XIII—|XVI.I (=4). 

The male field is a heart-shaped cushion (Plate III, fig. 34) with the 
broad base anterior, a little behind the setal zone of segment XVII 
and the rounded narrow apex posterior, at the level of the setae of segment 
XIX or slightly behind it. The cushion has a median depression beginn¬ 
ing from the setal zone of segment XVIII and extending backwards to 
about the end of the anterior quarter of segment XIX. The male pores 
are minute apertures in the setal zone of segment XVIII in line with 
setae b. Setae a, b, c, d are absent on XVIII, while in segment XIX, 
a, b, and c are carried slightly backwards by the posterior border of the 
cushion. 


The female pores are paired on a small transversely elongated aiea 
in the setal zone of segment XIV 

The spermathecal apertures are minute pores in | and in line with 
setae a. 


There is a longitudinal dumb-bell shaped depression occupying 
segments VIII-IX (Plate III, fig. 35). The depression, which begins a 
little in front of furrow f, extends backwards to the setal zone of IX and 
is bordered all round by a thickened rim. 


G 2 
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Internal anatomy .—Septum 5/(5 is very thin and membranous ; 6/7- 
8/9 are thickened. 9/10-12/J 3 moderately so. 

The gizzard is in segment Y There are no calciferous glands. The 
intestine begins in XVI. 

The last heart is in segment XIII. 

The excretory system is micronephridial. In the preclitellar segments 
there are one pair of large tufted nephridia per segment : in the clitellar 
and post-clitellar regions there are a number of small micronephridia per 
segment attached to the parietes on each side. The parietal nephridia 
in the clitellar segments are fewer in number and larger than those of 
the segments behind. 

The testes and funnels are free in segments X and XI. The seminal 
vesicles are long conical sacs in segments XI and XII. 

The prostates are long, flat and much lobulated and extend through 
about nine segments. The thin ental end of the duct describes a small 
semicircular loop, the concavity facing forwards. At the end of this 
loop the duct gets wide, muscular and shiny and proceeds straight back¬ 
wards to open to the outside. Just before its termination the duct 
becomes thin and describes a second small loop similar to the first. 

The spermathecae are two pairs in segments VIII and IX. The 
ampulla is a thin-walled pear-shaped sac, narrow in its ectal portion. 
The duct is short and is not marked off from the narrow ectal part of the 
ampulla. A club-shaped diverticulum, about half as long as the 
ampulla, arises from its ectal end. It was noticed that in immature 
specimens the diverticulum is longer than the ampulla. 

There are no penial setae. 

Remarks .—The present form is doubtless a variety of the species M. 
tracancorcnsis but differs slightly from the four known varieties of the 
type-form. The male field approaches very nearly to that of the variety 
ghatensis. The present form differs, however, from that variety in the 
shorter spermathecal diverticulum, the position of the gizzard, the copula- 
tory cushion in the spermathecal region, and the presence of a retractile 
proboscis. At the same time, I am conscious of the possibility of the 
present form turning out to be identical with gliatensis. The slight differ¬ 
ence in the male field in the case of Michaelsen’s specimens may be due 
to their bad preservation and he might possibly have overlooked the 
proboscis, which is completely retracted in specimens killed without first 
being narcotised. 


Megascolex auriculata, sp. nov. 

(Plate III, figs. 37, 38). 

Vandiporiyar, 2000 ft. Edge of a canal. 24-XII-26. A number of specimens, 
all sexual. 

Kumili, 1,500 ft . Edge of submerged rice-field. 20-XII-2G. Numerous specimens. 

External characters .—Length 80-115 mm. Diameter 2 mm. Number 
of segments 184-214. The body is dull grey in colour and the clitellum 
is yolk-yellow. 
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The prostomium is proepilobous. 

The dorsal pores begin in funow T ° 0 . 

The setal arrangement is purely himbricine till the middle of the body, 
ab closely paired and cd widely so. The tendency to change to the peri- 
chattine condition is seen to begin here. While the interval ab continues 
to be regular, either the seta c or d or both often get moved a little inward 
or outward from their usual position and an extra seta or two are some¬ 
times developed. From about segment CXXY (in a specimen with 214 
segments) the usual number of setae per segment is found to be 10, though 
8 and very rarely 12 also occur. Towards the extreme hinder end J2 
setae become the rule though even here some segments have only 10. 
The intersetal relations in a few segments are shown in tlio table 
below :— 


Segment X. 

aa : ab : be : cd : : 10 : 4 : 9 : 8. 

Segment XIX. 

aa: ab: be: ed: : 4 : 2 : 5 : 8. 

Segment XXXVI f 

aa: ab: be: cd: : 6: 2: 5: 4. 

dd in all these is slightly less than half the circumference. 


The clitellum is yolk-yellow in colour, thick and ring-shaped, and 
extends over segments XIV-^XVII (=3|). In a few specimens the 
clitellum includes the posterior half of segment XIII also. 

On the ventral surface of segment XVIII are two excavations placed 
obliquely (diverging anteriorly), separated by an interval equal to aa. 
Each excavation is bounded, except on its inner side, b'y a broad, much 
thickened, glandular lip. The pit-like depression with the broad lip 
along three sides of it resembles an ear with the opening of the meatus. 
In two specimens the excavations have fused to form a single rectangular 
depression. The male pores are on segment XVIII in line with setae 6. 

The female pores are paired, in the setal zone of segment XIV in the 
interval aa. The pores are separated by | aa. 

The spermathecal apertures are two pairs in | and f in line with the 
setae b. 

Internal anatomy .—Septa 6/7-9/10 are very thick, 10/11 is slightly 
thickened and the next two septa very slightly so. There is a strongly 
developed, barrel-shaped gizzard in segment VI. There are no calciferous. 
glands. The oesophageal swellings in segments VII-XIV are very 
vascular and the internal surface is thrown into villi. The intestine 
begins in segment XVI. In segments XVIII-XXI, being pressed upon 
by the large prostates, it becomes narrower. 

The last heart is in segment XIII. 

Tufted nephridia, one pair per segment, are present in the anterior 
segments. In the clitellar region the tufts are flattened and plate-like, 
and composed of a number of long winding tubes. In the post-clitellar 
region there are, in each segment, 5 or 6 small tufts on each side, attached 
to the posterior face of the septum. 
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Testes and funnels are only a single pair in segment XI, enclosed 
in a large unpaired testis sac attached to the posterior face of septum 
10 / 11 . The sac is narrow in the mid-ventral line below the oesophagus. 

The seminal vesicles are a single pair in segment 
XII. They are grape-like and long but confined to 
segment XII. 

The prostates are thick and loosely lobed and 
extend through three or four segments. The duct, 
which arises from the anterior part of the gland 
after a few windings, proceeds straight backwards 
to open to the outside. The ectal half of the duct 
is twice as wide as the ental portion and very shiny. 
There are no penial setae. 

Ovaries and funnels are in segment XIII. 

The spermathecae are two pairs in segments VIII 
and IX. The ampulla is long and thickly club- 
shaped, the basal portion being more than half as 
wide as the distal half. The duct is very short. A 
single diverticulum, almost cylindrical in shape, 
arises from the base of the ampulla. 

Remarks. —The present species appears to form the nearest link to 
Notoscolcx. The two other species for min g a transition from Notoscolex 
to Megascolex are M. willeyi Mich and M. zygochaetus Mich. 



Text-fig. 2<i .—Me 
fjascolex auriculata 
Prosfcatic duct. 


Megascolex avicula, sp. nov. 

(Plate III, figs. 39, 40, 41, 42.) 

Peerruade, 4,000 ft. 23-XII-26. A number of specimens, sexually mature. 

External characters. —The length of the specimens varies between 50 
and 70 mm. Diameter 2 mm. Number of segments 120-154. Colour 
pale slaty grey, clitellum yellow. 

The prostomium is prolobous. 

The first dorsal pore is in 

The setae are lumbricine in the clitellar and preclitellar regions, ah 
more closely paired than cd. In segment IX ab—^aa =§ bc—\cd; 
and dd is half the circumference. The numbers counted are:— 8 /II-XIX, 
12/XX-L, 14/L-LX, 16/LXI, and 25-30/hinder end. The setae are paired 
up to the middle of the body. In the post-clitellar region aa remains 
nearly constant while 22 gets gradually reduced posteriorly. In segment 
XXXVI zz is 2 ao, in segment LIX it is l\aa and in segment XC it is 
4 aa. 

Segments I-V are narrow. The remaining preclitellar segments are 
broad and triannular. 

The clitellum is thick and saddle shaped and extends over segments 
3 XIII-XVII (— 4§). As the middle ventral region is free from clitellar 
epidermis the grooves and seta are visible. The grooves are completely 
obliterated on the dorsal and lateral sides. Dorsal pores are present. 

Occupying the whole of the ventral side of segment XVIII is a trans¬ 
verse depression slightly narrowed in the middle and surrounded by a 
hickened ridge. Situated in the depression on either side of the middle 
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line is a transversely elongated elevation with a rounded inner end. 
The male pores are on the inner ends of these elevations almost in line 
with setae a. 

The female pores are paired in front of the setal-zone of segment XIV 
in line with setae a or a little internal to it. 

The spermathecal pores are two pairs in ^ and fr internal to the line 
of. a. 

Internal anatomy .—Septum 5/6 is thin, 6/7-9/10 are thickened and 
10 /11-11/12 moderately so. 

There is a strongly developed cylindrical gizzard in segment V. 
There are no calciferous glands. The oesophagus is very vascular in 
segments XII-XIV and lamellated internally. The narrow oesophagus 
suddenly dilates in segment XVII to form the intestine. 

The last heart is in segment XIII. 

The excretory system is meganephridial (?). A pair of large tufted 
nephridia are present in segment V Each of these has a stout duct which 
opens to the outside through the body wall. In the following preclitellar 
segments and in the clitellar region there are one pair of tufted nephridia 
per segment. Behind the clitellum, there are, in each segment, one 
pair of small flattened nephridia, apparently of the nature of mega- 
nephridia. In one of these I made out seven loops, a few of which are 
transverse, a few lie longitudinally and others obliquely. 

The testes and funnels are free in segments X and XI. There is a 
hardened mass of free spermatozoa in these two segments. 

The vesiculae seminales are two pairs in segments IX and XII. The 
anterior pair are flattened and attached to the anterior face of septum 
9/10. The posterior pair are long and racemose and occupy the usual 
position in XII. 

The prostates are thick and loosely lobed and extend through four 
or five segments. The duct is stout and shiny and runs obliquely for¬ 
wards and inwards to open to the outside. The distal portion of the duct 
is wide. 

The ovaries occupy the usual position in segment XIII. A pair of 
small ovisacs are present in segment XIV 

The spermathecae are two pairs in segments VIII and IX. The 
ampulla is ovoid and thin-walled and a single pear-shaped diverticulum 
arises from its lower end. The diverticulum is one-third as long as the 
ampulla and is filled with masses of ripe spermatozoa. The duct is one- 
third as long as the ampulla and one-fourth its width. 

The penial setae are 1*1 mm. long and very narrow, being only 5 y. 
thick proximally. The distal portion of the seta is ornamented with 
long narrow pointed spines arranged in pairs at intervals. The ornamen¬ 
tation does not extend up to the tip. The tip of the seta is slightly re¬ 
curved (Plate III, figs. 41, 42). 

Muscle strands attach the penial setal sac of each side to the lateral 
body wall of segment XXI. 

Remarks.— The condition of the nephridia is similar to that in W<iod- 
wardiella kayank lamensis described in this paper. If the tufted neph¬ 
ridia are really meganephridia then the condition in the present form is 
meganephridial throughout. 
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Megascolex ratus Cogn. 

(Plate IV, fig. 43.) 

Bonaccord. September, 1023. One specimen. 

Mukkunni Reserve Forest.. August, 1924. One specimen, sexual. 

Trivandrum. August, 1926. Four specimens, two sexual. 

Trivandrum. November, 1926. Three specimens, one sexual. 

The species has been fully described by Cognetti (6) and bis account 
has been supplemented by Stephenson (17). A few notes on certain 
features of the present specimens may, however, be added. 

The dorsal pores begin in f. Paired papillae on -j-'i, and are 
present in all the specimens ; papillae on j-g and are present in three 
specimens only ; papillae on |f- are present in one only. In the 
specimen whose clitellar region is figured (Plate IV, fig. 43) only one 
papilla is present on 

Internal anatomy .—Septum 5/(1 is thin and membranous. The gizzard 
is in segment V. There are no calciferous glands. The oesophagus 
gives off four pairs of vascular caeca in segments XI-XIV, those in 
segment XI being the smallest. Each sac opens into the oesophagus 
by a wide opening. The outer surface of the sacs is smooth and the 
inner surface is strongly lamellated. The oesophageal wall between two 
successive caeca projects into the lumen as a ridge on which are a few 
conspicuous vertical lamellae. 

One pair of large tufted nephridia are present in segment III by 
the side of the pharynx, one pair in segment IV by the side of the narrow 
oesophageal part, and one pair in segment V by the side of the gizzard. 
Tufted nephridia were not noticed in any other of the anterior segments. 
Large numbers of minute micronephridia are attached to the parietes 
from segment IV backwards. In the clitellar region the integumental 
nephridia are larger and more numerous. 


Megascolex trivandranus Steph. 

Trivandrum. 20-VII-1926. Numerous specimens. 
Chengannur. October, 1926. A number of specimens. 

The female apertures are paired. 

A pair of small ovisacs arc present in XIV 


Megascolex peermadensis, sp. nov. 

(Plate IV, figs. 45, 46.) 

Peermade, 4000 ft. 24-XII-26. Five specimens, two sexual. 

External characters .—Length of specimens 50-76 mm. Diameter 
1 *5 mm. Number of segments 157. 

Prostomium epilobuus tongue very narrow and open behind. 

The first dorsal pore is in § (?). 
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The setae are in rings. The dorsal break is wide anteriorly and gets 
gradually reduced behind the clitellum, as the setae increase in number. 
In segment X zz ~7yz ; behind the clitellum zz — 3-3| yz. The follow¬ 
ing are the numbers counted :—12/V, 12/XII, 18/XIX, 18/XXXVI, 
24/C. 

The clitellum is ring-shaped and extends over segments XIV-XVII 
( - 4). Dorsal pores are present. 

The male field, which takes up the whole of segments XVIII and 
XIX, consists of two circular papillae with a broad transverse lip 
in front. The papillae nearly touch each other in the middle line and 
extend anteriorly up to the setal zone of segment XVIII and 
posteriorly as far as groove The thickened transverse lip in front 
pushes forward the hinder end of segment XVII. The male pores are 
situated in the setal zone of segment XVIII in the position of seta b. 

The female pore is in the setal zone of segment XIV in the centre of 
aa. 

The spermathecal apertures are two pairs in § and £ in line with 
setae b. 

Internal anatomy .—The septum 5/6 is very thin, 6/7-9/10 are 
thickened, 10/11 and 11/12 are moderately so. 

The gizzard is strongly developed, long and cylindrical, in segment 
V There are no calciferous glands. The intestine begins in XVI. 

The last heart is in XIII. 

The excretory system is micronephridial. Tufted nephridia, one 
pair per segment, are present in the anterior segments. The tufts by 
the side of the gizzard are large and bushy. Those in VI to XIII are 
close to the septa on their anterior face and are almost adherent to them. 
In the clitellar segments the tufts occur on the parietes and are much 
enlarged. From segment XIX onwards there are four or five small 
nephridia on each side, attached to the parietes in a single transverse 
row. 

The testes and funnels are one pair, free, in segment XI (metandric). 
A hardened sheet-like mass of free spermatozoa is present in this seg¬ 
ment. 

The vesiculae seminales are long and racemose, one pair, in segment 

XII. 

The prostate is long and deeply cut up into lobes and extends through 
about ten segments. The duct rims transversely outwards, then bending 
inwards forming a loop proceeds transversely inwards parallel and close 
to the proximal half, and opens to the outside. The distal half of the 
duct is stout and shiny. 

The ovaries are in segment XIII. A pair of ovisacs are present in 
segment XIV 

The spermathecae are two pairs in segments VIII and IX. The 
ampulla is long and pear-shaped, gradually narrowing towards the duct. 
The duct is very short and is not marked off from the ampulla. A 
single cylindrical diverticulum about half as long as the ampulla arises 
from its lower end at its junction with the dust (Plate IV, fig. 46). 

There are no penial setae. 
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Megascolex kumiliensis, sp. nov. 

(Plate IY, figs. 47, 48, 49, 50.) 

Kuimli, Travancoro 1500 ft. A number of fully mature specimens. 

External characters .—Length 100-120 mm. Diameter 3 mm. Number 
of segments 212. The post clitellar segments are narrow and triannular. 

Prostomium epilobous, tongue narrowed behind. Dorsal pores 
begin in furrow 

The setae are in rings. The ventral break is regular and setae a and b 
are paired throughout the body, widely in the most anterior segments, 
and rather closely from the twelfth segment backwards. The following 
numbers were counted :—8/II, 12/III—XVII, 8/XVIII, 16/XIX- 
CXCV, 24/hinder end. 

The clitellum is thick and ring-shaped and extends over segments 
XIII-XVIII (—-6). It occupies nearly the whole of segment XIII on 
the dorsal side but only the posterior two-thirds of the segment on the 
ventral side. Intersegmental furrows are obliterated on the dorsal side 
but are visible ventrally. Dorsal pores are present. 

The male pores are on two oval papillae on segment XVIII, in line 
with seta a. Setae a and b are absent on this segment. 

The female pores are paired, minute, in front of the setal zone of 
segment XIY, each pore being a little internal to the line of setae a. 

The spermathecal apertures are two pairs, on segments VIII and IX 
in the setal zone, very close to the setae a on their inner side (Plate IV, 
fig. 48). 

Copulatory cushions (Plate IV, fig. 47).—There is a rectangular 
transverse cushion with rounded corners on the anterior half of segment 
XVII. The whitish rim of the cushion is thick and raised. Anteriorly 
the cushion extends up to furrow -j-f, pushing the furrow forwards a little, 
while posteriorly it reaches near to the setal zone and laterally a little 
beyond the line of setae b on each side. Occupying the anterior half of 
segment XX is a similar cushion of the same size. Anteriorly it en¬ 
croaches slightly on segment XIX, while posteriorly it extends quite 
up to the setal zone and laterally to the same extent as the anterior 
cushion. 

Internal anatomy .—Septum 5/6 is thin. Septa 6/7-9/10 are thickened 
and 10/11-11/12 are moderately so. There is a well developed gizzard 
in segment V The intestine begins in segment XVI. There are no 
calciferous glands. 

The last heart is in segment XIII. 

In the preclitellar region there are one pair of large tufted nephridia 
in each segment. In the clitellar region there are four or five similar 
(but smaller in size) nephridial tufts on each side. From segment XXI 
onwards, in addition to these small nephridial tufts, there is a mega- 
nophridium on each side. 

Testes and sperm funnels, one pair, free, in segment XI. The seminal 
vesicles are one pair, long and racemose, attached to the posterior face 
of septum 11/12, 
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The small prostates occupy segment XVIII only or segment XVIII 
and a part of XIX. The glandular part is flattened with the margin 
cut up into lobes. The duct may be divided into three distinct parts— 
the narrow proximal part running backwards, the wide middle part 
which runs forwards and the short ectal part which runs backwards, 
inwards and downwards, gradually narrowing to the ectal end (Plate 
IV, fig. 50). 

There are no penial setae. 

The ovaries are broad, flat, and fan-like, in segment XIII. 

The spermathecae are two pairs in segments VIII and IX ; the 
ampulla is ovoid and passes without break into the duct which is nearly 
half as long as it. From the lower end of the anterior third of the duct 
arise two diverticula, opposite to each other, slightly club-shaped, almost 
cylindrical (Plate IV, fig. 49). 

Remarks .—The present form is very closely related to M. sylvicola 
Mich., M. sylvicola var. marianae Steph. ( 21 ) and M. vilpattiensis Mich. 
The chief differences are the presence in this form of two copulatory 
cushions, one on segment XVII and the other on segment XX, and the 
position of the spermathecal apertures in the setal zone of segments VIII 
and IX. The latter feature is interesting since it appears that in no 
other species of Megaseolex, so far known, do the spermathecae open 
in the setal zone. 


Megaseolex polytheca Steph. var. uniquus, nov (?). 

(Plate IV, figs. 51, 52, 53, 54, 55.) 

Kumili, 1500 ft. 26-XII-26. A single specimen. 

External characters .—Length 135 mm. Diameter of body 3 mm. 
Number of segments 100 plus a regenerating hind part consisting of a 
little over 100 segments. Segments V and VI are biannular and VII- 
XIII are triannular. 

The prostomium is epilobous more than 3 , tongue with parallel 
sides, open behind. 

Dorsal pores begin in f. 

The setae are in rings and closely set. The dorsal interval diminishes 
backwards while the ventral break increases. In segment IX zz—2yz, 
in segment XL zz—\\yz and further backwards it is only yz. In seg¬ 
ment IX aa —Sab ; in segment XL an =4 ah. The following numbers 
were counted :—74/IX, 60/XIX, 52/XL. 

The clitellum is smooth and ring-shaped and extends over segments 
XIV-XVII (-4). 

The male pores are on segment XVIII in line with b in two depressions, 
each bordered on the outer side by a longitudinal thickening extending 
over the whole length of the segment. 

The female apertures were not distinguished. 

Internal anatomy .—.Septum 5 /<i is thin, 0/7 -1 1/12 arc much thickened. 
The gizzard is in segment V There are 110 calciferous glands. The 
intestine begins in segment XIX. 
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The last heart is in XIII. 

The excretory system is micronephridial. 

Testes and sperm funnels are free in segments X and XI. Seminal 
vesicles are grape-like in segments XI and XII. 

The prostates (Plate IV, fig. 55) are confined to segment XVIII but 
the anterior and the posterior septa are slightly pushed forwards and 
backwards respectively. The glandular part is broad and flattened 
and is composed of many lobes separated by deep fissures. The short 
and shiny duct runs first backwards and inwards and then proceeds 
straight transversely inwards to open to the outside. The eetal portion 
of the duct is nearly three times as thick as the ental part. 

There are no penial setae. 

On each side of segment VIII are seven spermathecae disposed in 
a row, the ducts opening in f. In segment IX nine spermathecae are 
present on the left side and eight on the right side. Each spermatheca 
is a long club-shaped organ messuring 2*5 mm. in length. The ampulla 
is small and ovoid and *25 mm. in width. The duct is four times as long 
as the ampulla and less than half its width. Arising from the ectal 
end of the duct is a small club-shaped diverticulum. *4--5 mm. in length. 
Filling the cavity of the diverticulum is a tightly packed mass of ripe 
spermatozoa. 

Numbers of minute unicellular bodies, some of which were in various 
stages of division, were present both in the cavity of the ampulla and 
in the duct (Plate IV, figs. 53, 54). Portions of the duct were sometimes 
blocked by aggregations of these bodies. These were identified as a 
unicellular plant allied to Protococcus. 

Remarks .—The present specimen differs from the type-form in pos¬ 
sessing a larger number of setae and in having spermathecal diverticula. 
It is distinguished from the variety zonatus by the larger number of setae 
and the form of the spermathecae. The spermathecal duct, which is 
“ rather longer than the ampulla ” in zonatus, is in the present specimen 
four times its length. In view of these differences the present specimen 
may be ranked as a new variety. But I only do so provisionally since 
I have only a single example and the type-form or its variety zonatus 
are not available to me for comparison. 


Genus Pheretima Kinb. 

Pheretima taprobanae, Bedd. 

Trivandrum ^Public gardens. 23-XI-1922. Three specimens. 


Sub -fam ily 0 (, x erouriuna e. 
Genus Ocnerodrilus Eisen. 
Ocnerodrilus occidentalis Eisen. 

Trivandrum. August 1926. Numerous mature specimens. 
Ohengannur. September, 1926. Six specimens. 
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Genus Malabaria Stepli. 

Malabaria biprostata, sp. nov. 

(Plate Y, figs. 56, 57, 58, 59, 60, 61, 62). 

Kumili, 1500 ft. 26-XII-1926. From soft mud in a rice field, numerous specimens, 
mostly sexual. 

External characters .—Length 75-90 mm. Diameter 1-8 mm. Number 
of segments 218. The posterior end is tapering and is reddish-yellow in 
colour, due to the rich vascularisation of the transparent body wall. 
The hind end of the body is kept protruded above the surface of the mud 
and is used as a respiratory organ as in Glyphidrilvs annandalei Mich. 

Prostomium epilobous tongue broad, sides converging posteriorly, 
cut off behind by a cross furrow. 

Dorsal pores absent. 

Setae closely paired; aa=bc ; dd- half the circumference. 

The clitellum appears to extend over segments XIII-XXI or XXII 
(=9/10). The exact extent of the clitellum is difficult to determine, 
since the region is not thicker than the rest of the body. It has to be 
estimated solely by the indistinctness of the intersegmental furrows on 
the dorsal side. 

The vasa deferentia and the prostatic ducts open separately but very 
close together on segment XVII on circular papilla e placed on a glandular 
rectangular area with rounded lateral edges. The rectangular field 
occupies the whole length of segment XVII and sometimes encroaches 
slightly on segment XVIII. The pores are in the setal zone and in line 
with the setae 6. In fully mature specimens all the four pairs of setae are 
absent in segment XVII; in less mature individuals setae a and b are 
alone absent. The female pores are very minute in the furrow -j-| in 
line with the setae b. 

The spermathecal pores are one pair, in grove •§, in line with the 
setae 6. In a single specimen in the collection an additional pore was 
noticed on the right side in furrow When the sjiecimen was dis¬ 
sected it was seen to possess a fully developed spermatheca on the 
right side in segment VIII, in addition to the usual pair in segment IX . 

Internal anatomy .—Septum 5/6 is thin, septa G/7-8/9 are thickened 
and 9/10 moderately so. 

The oesophagus is slightly swollen in segment VII and is fairly mus¬ 
cular and may be regarded as a vestigial gizzard. The oesophagus widens 
into the intestine in the middle of segment XII. 

There is an unpaired swelling on the ventral side of the oesophagus 
in segments IX and X. A number of transverse blood vessels are seen 
passing round the oesophagus and “ a pair of blood vessels may be seen 
coursing over the ventral projection, one on each side of the middle 
line” 

Three specimens were sectioned in order to determine the nature of 
the ventral oesophageal thickening and it was seen that its structure 
was exactly similar to that of Malabaria paladicola Steph. described in 
detail by Stephenson (21). 
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The thin-walled oesophagus, on passing into segment IX, increases in 
thickness on the ventral side by the development of a cellular mass 

between the columnar epithelium lining the 
lumen and the peritoneal layer. The colu¬ 
mnar epithelial cells are seen to be much elon¬ 
gated and their lower ends pass freely into 
the cell mass. The thickening is at first most 
conspicuous in the middle of the ventral wall 
which consequently projects into the lumen 
as a conical mass (Plate V, fig. 57). Passing 
onwards it is noticed that the thickening in¬ 
creases on either side of this central projecting 
mass, so that the latter becomes less and less 
conspicuous, till at last the whole of the 
ventral side gets enormously thickened. The 
development of the cellular tissue is, however, 
not confined to the ventral side but extends to 
the dorsal half of the oesophageal wall which 
consequently gets slightly thickened. The 
cell boundaries in this mass are difficult to 
make out. The cytoplasm appears to be 
finely granulated and the nuclei are conspi¬ 
cuous. The two blood vessels seen below the 
gut in the dissection are found to communi¬ 
cate with a number of parrallel blood sinuses 
running up the thickened ventral wall and 
dividing the cell mass into a number of thin 
cell plates. These blood sinuses are in com¬ 
munication with similar but shorter sinuses in the dorsal half of the 
oesophageal wall and through these with the dorsal vessel. 

Towards the hind end of IX the lumen of the oesophagus gives off 
two diverticula into the thickened ventral wall. The diverticula run 
close together side by side, separated only by a blood sinus, and are lined 
by columnar epithelial cells of the same type as the cells that line the 
lumen of the oesophagus. In two series of sections the lower half of each 
diverticulum is seen to be 2-3 times as wide as the upper half (text-fig. 
27a). 

The oesophageal swelling in segment X has the same structure as in 
the previous segment and a similar pair of diverticula are present towards 
the hinder end of this segment. 

The last hearts are in segment XI. 

The excretory system is meganephridial. The nephridia are large 
from segment XIII onwards and bright yellow in colour. 

Testes and sperm funnels are free in segments X and XI. 

The seminal vesicles are two pairs in segments XI and XII. While 
the vesicles in segment XI are small and confined to that segment, those 
attached to septum 11/12 are larger and occupy segments XII and XIII. 

A hardened mass of free spermatozoa is seen in segments X and XI. 

Vasa deferentia .—In dissections only a single tube is seen on each 
side. Sections show that what looks like a single tube is really composed 



Text-fi6. 27 .—Malabaria 
biprostata : a., diverti¬ 
culum of oesophagus ; 
h terminal portions of 
vas deferens and pros¬ 
tatic duct; 1. vas de¬ 
ferens ; 2. prostatic duct. 
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of two distinct tubes bound together by a common epithelial covering 
and musculature (Plate V, fig. 62), the canals remaining separate till the 
end, where they open to the outside by a common orifice. 

The prostates are. a single pair, tubular, whitish and very long, extend¬ 
ing through a large number of segments. In one specimen they extended 
back to segment XL, in another to XLIX, and in a third up to segment. 
LIII. The two prostates are loosely coiled together in a few of the 
anterior segments. They run backwards in a slightly undulating manner, 
keeping very close together and sometimes twining round each other. 
The duct, which is 1-8 mm long, is thinner than the gland and 
somewhat shiny. The ectal end of the duct passes vertically downwards 
into the body wall to open to the outside. The ectal end of the vas 
deferens passes below the ectal end of the prostatic duct to open to the 
exterior immediately behind the prostatic pore (text-fig. 27 b). 

The glandular portion of the prostate is only one cell thick. The 
cells are elongated, broad at the periphery and narrow towards the lumen 
and uninucleated. The nuclei are situated usually near the periphery. 
Some sections in the series give the impression that the cells have more 
than one nucleus. I have satisfied myself that this impression is caused 
by the sections being more than one cell thick and by some cells not 
reaching quite up to the periphery but occupying the interstitial spaces 
between the bases of the longer cells. The cytoplasm, which is granulated, 
is only slightly stained by Delafield’s haematoxylin. In the region of the 
duct the cells are very short and non-glandular (Plate Y, fig. 60). This 
thin non-glandular part is surrounded by several layers of nucleated 
circular muscle fibres which in turn are covered by a layer of longitudinal 
fibres. 

There are no penial setae. 

The spermathecae are one pair in segment IX. The ampulla is a 
broad thin-walled sac. The duct, which is sharply marked off, is about 
half as long as the ampulla and one-fourth its width. There is no 
diverticulum (Plate Y, fig. 56). 

Remarks .—The present species is distinguished from M. pain dicola 
Steph. by the presence of only a single pair of prostates and bv the much 
greater degree of fusion of the two vasa defcrentia of each side. 
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Explanation op Plate I. 

Fig. 1 .—Aeolosoma travancorense ; a portion of the wall of the dorsal 
blood vessel with male cells and morulae, diagrammatic. 

„ 2 .—Stephensonia trivandrana ; genital organs, diagrammatic. 

„ 3. —The same ; male apertures and penial setae. 

„ 4.—The same ; atrium with prostatic cells. 

,, 5 .—Moniligaster deshayesi ; longitudinal section of testis sac and 
glands ; a., sperm morula ; b., funnel ; e., vas deferens ; d., 
glands ; e., vas deferens in the region of the glands ; /., heart. 

,, 6.—The same ; dissection showing course of vas deferens on right 

side. (The testis sac with the attached glands is shifted over 
to the extreme right and pinned), a., testis sac ; b., vas deferens 
coiled ; c. } glands ; d., vas deferens passing through the gland 
region ; e., vas deferens after emergence from the gland region ; 
h., alimentary canal; i., prostate. 

,, 7 . —The same ; testis sac with attached cluster of leaf-like glands. 
a., testis sac ; b., glands. 

,, 8.—The same ; one gland, magnified, semi-diagrammatic. 

9.—The same ; longitudinal' section of a glanc[. 























Explanation op Plate II. 

Pio. 10 .—Draivida banvclli var. impertusa ; male genital field. 

,, 11.—The same ; spermathecal ampulla and the beginning of duct, 

X 70. 

„ 12.—The same ; thickened ectal end of spermathecal duct, X 112. 
„ 13.—The same ; prostate with vas deferens entering into it. 

,, 14 .—Drawida circumpapillatus ; male field. 

„ 15.—The same ; prostate with vas deferens entering into it. 

„ 1G .—Plutellus variabilis ; male genital field. 

„ 17.—The same ; spermatheca, x 70. 

,, 18 .—Woodwardiella kayankulamensis ; spermatheca, X 70. 

,, 19.—The same ; prostate. 

,, 20.—The same ; end of proatatic duct with penial setal sac. 

,, 21.—The same ; penial seta, x 420. 

,, 22,—The same ; distal end of penial seta more highly magnified. 
,, 23 .—Megascolides chengannures ; clitellum. 

,, 24.—The same ; spermatheca, x 40. 

„ 25 .—Notoscolex tenmalai var. ghatensis ; clitellum and male genital 
field. 

„ 26.—The same ; spermatheca. 









Explanation op Plate III. 

Fig. 27 .—Notoscolex peermadensis ; elitellum and male genital field. 

„ 28.—The same ; spermatheca, X 40. 

„ 29.—The same ; distal end of penial seta, x 1800. 

„ 30 .—Notoscolex tramncorensis ; elitellum and male genital field. 
,, 31.—The same ; spermatheca. 

„ 32 .—Notoscolex minimus ; prostate with duct and penial setal sac. 
„ 33.—The same ; distal end of penial seta, X 1400. 

„ 34 .—Megascolex travancorensis var. proboscidea ; male genital field. 
,, 35.—The same ; eopulatory cushion. 

„ 36.—The same ; longitudinal section of the anterior end of the 
body showing proboscis. 

„ 37 .—Megascolex auriculata ; elitellum and male genital field. 

„ 38.—The same ; spermatheca. 

„ 39 .—Megascolex avicula, male genital field. 

„ 40.—The same ; spermatheca, x 40. 

„ 41.—The same ; distal end of penial seta, X 3000. 

„ 42.—The same ; portion of penial seta below the tip showing spines 
in pairs, X about 3000. 





Explanation op Plate IV. 

Fig. 43 .—Megascolex ratus ; clitellum and male genital field. 

„ 44 .—Notoscolex minimus ; spermatheca, X 70. 

„ 45 .—Megascolex peermadensis ; male genital field. 

„ 46.—The same ; spermatheca, X 40. 

„ 47 .—Megascolex kumiliensis ; clitellum and male genital field. 
„ 48.—The same ; spermathecal apertures. 

„ 49.'—The same ; spermatheca, X 40. 

,, 50.—The same ; prostate. 

,, 51 .—Megascolex polytheca var. uniquus ; spermathecae. 

„ 52.—The same ; spermatheca, x 70. 

,, 53.—The same ; spermatheca after clearing. 

„ 54.—The same ; protococci taken from spermathecal ampulla. 

,, 55.—The same ; prostate. 





Explanation of Plate V. 

Fig. 56.— Malabaria biprostata ; spermatheca, X 70. 

„ 57.—The same ; transverse section of ventral wall of oesophagus in 
anterior part of segment IX. 

„ 58.—The same ; transverse section of ventral wall of oesophagus in 
posterior part of segment IX, showing the much thickened wall, 
the diverticula, blood layers, vessels on the ventral side of the 
oesophagus, etc. 

„ 59.—The same ; transverse section of prostate, X 640. 

„ 60.—The same ; transverse section of prostatic duct, X 640. 

„ 61.—The same ; longitudinal section of a vas deferens before the 
two vasa deferentia of a side unite. 

„ 62.—The same ; transverse section of the fused vasa deferentia. 






ON A COLLECTION OF AMPHIBIANS AND REPTILES FROM 
THE UPPER RECHAES OF THE BRAHMAPUTRA. 

By Malcolm A. Smith, M.R.C.S., L.R.C.P. 


I am indebted to the Director of the Zoological Survey of India for 
the privilege of examining a small collection of Amphibians and Rep¬ 
tiles obtained on different occasions during the last few years from Upper 
Assam and the extreme north of Burma. The region is but little known 
zoologically and any records concerning it therefore are of interest. 

Amphibians. 

Rana cyanophlyctis Schneid. 

A single juvenile specimen from the Phulcherra Tea Estate, Srimangal, 
Assam (S. W. Kemp coll.). 

Rana limnocharis Wiegm. 

Many specimens from _Pung-ka-mem-john and Cantonment Hill, 
Cherrapungi, Assam (S. L. Hora coll.); Shillong, Assam, 5000 ft. (T. B. 
Fletcher coll.) ; Phulcherra Tea Estate (S. W Kemp coll.). 

Examples from these districts shew a rare form of coloration in 
that they have, in addition to a light vertebral line, a fine yellow streak 
extending along the back of the leg from above the vent to the external 
metatarsal tubercle. 


Rana hascheana Stoliezka. 

Rana hascheana, Boulenger, Rec. Ind. Mus. XX, p. 54 (1920). 

Rana limborgi, Boulenger, ibid. p. 56. 

One adult male from Paukang, N. E. Burma, near the Tibetan 
frontier (Dr. Murray Stuart coll.). 

Rana limborgi is said to differ from R. hascheana in having a larger 
and more prominent inner metatarsal tubercle and by the presence of 
tooth-like prominences in the front of the lower jaw as well as of vocal 
sacs in the male. I am unable to find any of these distinguishing cha¬ 
racters in the specimens labelled limborgi and hascheana in the British 
Museum collection. Through the kindness of Professor Gestro of the 
Natural History Museum of Genoa, I have also been able to examine 
the specimen of limborgi figured in Ann. Mus. Civ. Genova, (2) XIII, 1893, 
p. 329, pi. X, in which the vocal sacs are said to shew externally as 
strong folds on either side of the throat. This specimen is exactly as 
figured (fig. la), but the folds have no connection with the mouth; they 
are not vocal sacs, but a part of the general cranial enlargement which 
occurs in the fully grown male of this species, and which can be seen 
also in other members of this group, particularly in those allied to Rana 
maa'oqnathus. 
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R. limborgi Sclater therefore becomes a synonym of R. hascheana 
Stoliczka. The range of the species can be extended over the whole 
of the Indo-Chinese region, a specimen having been recently acquired 
by the British Museum from as far east as Thai-Nien in Tonkin. 

Rana alticola Boulenger. 

Numerous tadpoles from Nong-priang stream, Cherrapungi (S. L. Hora 
noil.) ; Therriaghat, Khasi hills (R. Hodgart coll.) ; Wangjuti, N. E. 
Burma, near the Tibetan frontier (Dr. Murray Stuart coll.). 

Rana afghana (Giinth.). 

Rana laiopalmata , Boulenger, 1 Bee. Ind. Mus XX, p. 217 (1920). 

Adults, juveniles and tadpoles from Shillong, 5,000 ft. (T. B. Fletcher 
coll.) ; Nong-priang stream, Cherrapungi and Therriaghat, Khasi hills 
(S. L. Hora coll.) ; Garo hills, Assam (S. W. Kemp coll.). 

In 1924 ( Rec . Ind. Mus., XXVI, p. 139) I stated that the tadpole of 
Rana livida could be distinguished from that of R. afghana by the pre¬ 
sence of a white V-shaped notch on the upper mandible. The above 
series of tadpoles, however, shews that this character cannot be relied 
upon and the tadpoles which I described then as livida I believe now to 
be those of afghana. The tadpole of Rana livida therefore is unknown. 


Bufo stuarti, sp. nov. 

Description of the type. Adult male, collected on the Putao plain, 
N. E. Burma, near the Tibetan frontier, by Dr. Murray Stuart, after 
whom it is named. 



Text-fig. 1 . —Bufo stuarti, sp. nov. Nat. size. 

Habit like that of B. melanosticus. Crown without bony ridges; 
snout as long as the upper eyelid, prominent, projecting forwards beyond 
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the lower jaw ; canthus rostralis distinct; loreal region almost vertical; 
interorbital space a little broader than the upper eyelid; tympanum 
distinct, half the diameter of the eye. First finger a little longer than 
second, third finger nearly twice as long as second ; two well marked 
carpal tubercles, the outer larger and flatter than the inner. Toes 
half webbed, the membrane not reaching the tips of the third and 
fifth toes ; subarticular tubercles single, not very prominent; no tarsal 
fold; two well marked metatarsal tubercles. The tarso-metatarsal 
articulation reaches to the tip of the snout; the heels meet when the 
legs are folded at right angles to the body. 

Skin of the head fairly smooth, of the back and limbs above with 
smooth warts of moderate size. Parotids well developed, elongate, 
twice as long as broad, parallel with each other. Skin of the lower 
parts coarsely granular. Nuptial asperities on the inner three fingers. 

Pale olive above, uniform; brownish-white below. 

From snout to vent 73 mm. 

Bafo stuarti is closely related to B. stomaticus Lutken from which it 
cap be distinguished by the more prominent snout, the strong canthal 
ridges and by the absence of a tarsal fold. 

Megalophrys major Boulenger. 

Megalophrys major , Boulenger, Proc. ZooL Soc., London, 1908, p. 416. 

One adult example from above Tura, Garo hills (Mrs. S. W. Kemp). 

Lizards. 

Cosymbatus platyurus (Sehneid.). 

Hemidaciyplus plaiyurus, Boulenger, Fauna Brii. hid., 1890, p. 95. 

Two examples from Shillong (Col. R. B. S. Sewell coll.). 

Draco maculatus (Gray). 

One example from the Naga hills, Assam (Dr. J. H. Hutton coll.) 

Draco norviilii Alcock. 

Aicock, Journ. Asiat. Soc. Bengal, LXIV, pt. 2, p. 14, pi. iii (1895). 

A female specimen from the Naga hills, Assam (Dr. J. H. Hutton 
coll.). 

It is the second specimen known. With the exception of a slight 
difference in the coloration of the patagium it agrees well with the des¬ 
cription of the type, a male, from Doom Dooma, Upper Assam. Both 
sexes now being known it will be convenient to redescribe the species. 

Head small; snout a little longer than the diameter of the orbit; 
nostrils directed vertically upwards; tympanum covered with small 
scales. Upper head shields unequal, strongly keeled ; a small subconical 
tubercle at the posterior part of supraciliary edge ; nine or ten suprala- 
bials. Gular appendage of the male a little longer than the head, co¬ 
vered with large scales, of the female less than half the length of the head. 
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Dorsal scales unequal, smooth or feebly keeled, the largest about as 
large as the ventrals which are strongly keeled ; a dorso-lateral series of 
distant, enlarged subtrihedral scales. The fore-limb extends to well 
beyond the tip of the snout, the hind limb to the axilla. Male with a 
slight nuchal fold; no caudal crest. 

Greyish or bronzy above, with metallic tints and darker spots; a 
more or less distinct light transverse bar across the middle of the back. 
Patagium of the male with three dull red (scarlet in life) transverse 
bands above, which bifurcate as they approach the body. In the female 
the first band and inner parts of the second and third bands are dark 
brown. Beneath immaculate. Gular appendage pale lemon in life; 
inside of wattles red. 

From snout to vent 175 ; tail 200 mm. 

Range .—Upper Assam. 
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